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THE ROWELL AUTOMATIC RAILWAY SAFETY STOP. 

It is a well known fact that the majority of railroad 
accidents, those that cost the companies large amounts 
of money, are seldom reported in the papers, and these 
accidents, while not usually attended with loss of life, 
are a constant drain upon the railroads. One of the 
leading railroad men in New England recently told us 


We had the pleasure of attending a thorough test 
made of the Rowell safety stop, given at Neponsett, 
Mass., on April 9. A special train of four cars was 
run from the Old Colony Depot in Boston, and 
quite a number of prominent railroad officials were 
among the guests. Several tests were made, all 





of which were successful, and conclusively showed 
that with the safety stop 








Fig. 3.—-OPEN SWITCH-SAFETY STOP IN 


that it was the accidents that the general public did 
not hear of that cost the companies so much money. 
The old saying that switches are the bane of a rail- 
road man’s life is exemplified in the following list of 70 
railroad accidents that have happened within the last 
six months, compiled from aecounts by a 
gentleman in Boston, which that open and mis- 
placed switches are directly i. Tgre for a large 
share of these aceidente. 


open switehes.... .. the + cles a eer se 25 
Potholes of tala P= Ores 
Engine ranning * wild”... ....... Mead Pe beocdiitys.. 
Fog, could not see signals... ......... 64. kee cece eeeeneees 
Snowstorm, could mot see signals.... ...... .. ee 
Open drawbridge 
vila” freight Ferain ” 
Not flagged in time.....................-4+ ; 
CRSeE UTR Ds ohhh odpbWap dd) oc: vdeccuecccctsest ddonws 
DONE BONGO aon on nc cattidddinn snes seo occcccce s1ess¥evee 
Paid no attention to signals, awe =e. Shocechsstsceesecke 
Drunken engineer, . .. és ccwess BHM 
Switch tender asleep 
Failure of brakes to saath, ‘(Cansed by engineer throwing 
valve lever too far, thereby oc ye brakes efter ap- 
plying them, which could not happen with this device) 1 
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in position it was possi- 
ble to stop a train run- 
ning at the rate of 40 
mniles an hour in less than 
500 feet. 

In the first test the train 
was stopped in 380 feet, the 





= es ee engineer not shutting off 


== the steam until the train 
= had almost stopped. The 
second stop was made in 
890 feet; and in the third 
test, made with all the par- 
ty on board, the train was 
stopped within 3870 feet, 
and the shock, though 
plainly felt, when the 
brakes were applied by the 
stop, did not inconvenience 
anyone. All present pro- 
nounced it an unqualified 
success, and tests were also 
made with the portable 
of safety stop, which 
the conductor to 
prevent his 
‘from being run into 
either direction. 

The cuts which we publish-itf thie-connection show 
the applications of the safety stop in Various conditions. 
Pig. 2 shows an open drawbridge. The opening of the 
draw places the safety stop in position, so it would be 
impossible for the engine to reach the bridge even if 
the engineer should be asleep at his post, disabled, or 
fail to see the signals usually displayed. Fig. 3 shows 
the manner of application when a switch is open or 
misplaced. These two illustrations show the safety 
stop placed permanently in position at what are con- 
sidered danger points. In Fig. 1 we have an illustra- 
tion of how this device works on roads where track 
walkers are constantly employed, and where many ac- 
cidents happen because the signals are not seen, or, as 
has happened more than once, the storm has drowned 
the noise of the torpedoes. A track walker with this 
device does not have to walk more than 600 or 700 feet, 
and by placing one of these stops in position at each 
side of the landslide the place is unapproachable. This 
can also be applied to grade crossings, so that a train 








POSITION. 


cn 


cannot crose the grade when the gates are up, raising 
and lowering the gates controlling the passage of 
trains. 

Fig. 4 shows the invention attached to the locome- 
tive. It is attached to both sides, and consists of a 
sliding bar located on the pilot of the engine, connected 
by a pipe with the power brake, in which is placed a 
valve directly at top of sliding bar. At the lower end 
of the sliding bar is placed a friction roller to relieve 
the blow. The sliding bar is 8 inches outside the rail, 
and the friction roller is 4 inches above the rail. Be- 
side the track on the sleepers, the proper distance from 
the rail, 8 inches, to come in line with the sliding bar 
upon the engine, is an incline composed of two bars of 
iron, one-half inch by three inches, set edgeways, piv- 
oted at the ends and jointed in the center, one side 
being slotted to allow it to be raised and lowered. Di- 
rectly under the center or slotted end is placed a shaft 
or cam, so that by turning the shaft the bars of iron 
are raised four inches, At one end of the shaft is 
placed a wheel, around which a circuit of wire is run to 
the signal, so that when the signal is turned to danger 
the shaft is turned in the direction required to raise the 
incline, which is thus in position to connect with and 





Fig. 4.-DETAILS OF ATTACHMENT TO LOCOMOTIVE, 
SHOWING MANNER OF STOPPING TRAIN. 


foree upward the sliding bar on the pilot of the loco- 
motive, thereby opening the brake valve, which sets 
the air brake. When the signa! is dropped to safety, 
the shaft is turned in the opposite direction, and 








Fig. 2.. OPEN DRAWBRIDGE--SAFETY STOP HOLDING TRAIN. 


(Continued on page 294.) 
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TORPEDO BOATS. 

One of the most satisfactory of the new additions to 
the United States navy is the torpedo boat Cushing, of 
which a full description, with illustrations, was given 
in the ScIENTIFIC AMERICAN of February 1 last. 

This boat lately sailed from Rhode Island, where she 
was built, to Washington. The little ship is satisfac- 
tory as a first example, and shows that the government 
ean, and has, after long trial, produced one torpedo 
boat that is nearly up to the best standards of its 
class. Other governments have scores of torpedo 
boats. The United States has now built one. The ice 
is broken. Let us hope that hundreds of others, even 
better than the Cushing, will soon be constructed. 
They are wanted in all our harbors to assist defense. 

The Cushing lately sailed from Newport to New 
York, driven at the highest speed they could get from 
her, and made the voyage in three minutes less than 
seven hours, at an average velocity of 1914 knots per 
hour. This is superior performance, and indicates an 
excellence of construction in the mechanism and ves- 
sel that is very promising for the future. 

On her trial trip she developed 224¢ knots per hour. 
The contract called for 22 knots for three hours. 
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The Cushing is 138 feet long over all, and she draws 
five feet three inches of water. Her depth from the 
crown of the deck amidships to the keelson is ten feet, 
and her breadth of beam fifteen feet. Her displace- 
‘ment when loaded with ten tons of coal amounted to 
117 tons. She can carry thirty-nine tons of coal, with 
which she could steam 3,000 miles at ten knots per 
hour. Economy of space was one of the chief objects 
in view on the part of her builders. Every cubic foot 
is utilized. She has eleven compartments and ten 
water-tight bulkheads. There are no doors connect- 
ing the compartments. The lower decks fore and aft 
are entered only by hatchways. She has fuel bunkers 
all along her sides, abreast of her engines. Her only 
other protection is her puwping machinery. She can 
pump 100 tons of water in seven winutes, 870 tons per 
hour, and her own weight in less thanten minutes. If 
she should havea shot hole nine inches in diameter 
through her engine room compartment, her pumping 
capacity would enable her to keep free from water. 

When equipped, she will carry a torpedo tube on each 
bow and a torpedo gun amidships, and will thus be 
able to launch three torpedoes at once. She will carry 
five rapid-fire one-pounder cannons, and will have a 
search light. 

She is built with twin serews and quadruple expan- 
sion engines. There are more than three miles of tubes 
in her boiler and wore than one mile in her condenser. 
Itis estimated that on her official trial trip she develop- 
ed more than 1,700 horse power. The diameter of her 
29 | turning circle is only 250 feet. She can be propeiled 
astern as well as forward, and has made over seventeen 
miles an hour while going in that way. The tubular 
boilers of the Cushing are of English design, such as 
/are used in the fastest British torpedo boats. 

The success of the Cushing and her presence in 
Washington, where members of Congress can witness 
her maneuvers, will, we hope, lead them to authorize 


2” theconstruction without delay of a better and faster 
- | class, such, for example, as the flock of torpedo boats 


possessed by the Italian government, among which 
are the Aquila, Sparviero, Nibbio, Falko, Aoltoio, ete. 
These boats are 13 feet longer than the Cushing and 
have a little greater engine power. On their three 
hours’ trials three of them developed respectively 26°2, 
26 °6, 26°8 knots, the fastest being over 4 knots quicker 
than the Cushing. During some of the trials a speed 
at the rate of 28 knots per hour was attained. The 
Italian navy has several torpedo boats of smaller di- 
mensions than the Cushing, some of which run at 224¢ 
knots perhour. A guaranteed speed of 2644 knots is 
required by the Russian government for torpedo boats 
lately ordered. These fast boats are built at Elbing, 
Prussia. 
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SHIPS AND GUNS NEEDED FOR DEFENSE. 
A recent number of the New York Herald gives at 


_— 





2 | considerable length a showing of the insecure condi- 


tion of the American coast cities in respect to naval at- 
tack by foreign enemies. Reports of opinions by naval 
and military officers are also given, the general pur- 
port of which is that at present, and for many years to 
come at the rate of progress now being made, our prin- 
cipal seaport cities are likely to remain exposed to easy 
eapture by any determined enemy having under its 
control a few superior vessels of war. The Herald 
gives a pictorial representation showing the helpless 
situation the city of New York would be in, sup- 
posing a hostile fleet should approach only as near the 
as Flushing Bay, 814 miles from the City 


use | Hall and Post Office. The picture represents the ruins 


of the government edifice, as a result of a hit bya 
single shell froma great gun. New York, Brooklyn, 
and adjacent cities would be at the mercy of suehba 
fleet. At present there are no forts, no guns, no ships, 
and few available meansat command of the govern- 
ttem{| ment of power safficient to prevent the coming in of 





rent ie on lee Making Pient —The ammonia com 
om ant therefor mang e in England. ¥ 
Geseri ption aad 2 illestrations. 








pene war ships to the position mentioned. What is 
true of New York is equally true of all the principal 





[May 10, 1890. 


cities on our seaboard. Portland, Me., with its splen- 
did harbor, would be an easy prey to an enemy. 
Modern war ships wight lie at anchor, out of range of 
the present old guns and fortifications, and shell all 
parts of the city. 

Portland is the strategic key to the military oceupa- 
tion of all Maine and the greater part of New Hamp- 
shire, and is necessary as a winter port to the Pro- 
vince of Quebec. Between hostile powers, whichever 
one has Portland has practically all the country be- 
tween the lower St. Lawrence and the Atlantic sea- 
board east of Portland as tributdry dependencies. 

In case of war between the United States and Great 
Britain, the capture of this city would be among the 
first achievements aimed at. Its capture would put 
the invaders effectually in possession of the whole ter- 
ritory, to use as a base of operations and supplies. 

In the present state of its defenses Pertland could 
easily be captured by an invasion from the sea, but 
could never be recaptured by forces from the land. 
The loss of this portion would be well nigh fatal to 
American supremacy in New England, for with the 
fall of Portland would fall in due time Boston also. 

Boston is equally defenseless. So are Baltimore 
Charleston, Savannah, New Orleans. 

Colonel J. A. Smith holds that it pays to build forts 
we do not use, simply because the building of them re- 
moves the need to usethem. The nation that is not 
defended is the one that needs defenses most, and when 
the need arises, it is most likely to come suddenly. If 
by building forts and ships of war the country can 
avoid a war, the money that they cost is well spent. 
Few will dissent from the correctness of this propo- 
sition. 

As to modern fortifications, such as the construction 
of first-class steel defenses, we believe Congress has so 
far done nothing. Bnt in respect to war ships some 
progress has been made. We have now in the Mediter- 
ranean a fleet of four steamers, not very fast and not 
formidable, but still creditable ships. Three other bet- 
ter vessels are nearly ready, and a few on the stocks. 
The strongest fighter of these—the Texas—built on 
English plans, it was found, after construction was well 
begun, would probably not float, owing to excessive 
weight, and work was stopped. But the most recent 
conclusion is that she will float, and her completion is 
advised. 

The Board of Bureau Chiefs of the Navy Department 
have finally recommended a few minor changes in the 
plans of the vessel, but, on the whole, have made no 
material reduction in the weights, thus practically ac- 
knowledging that the original calculations were correct. 
The principal changes wade are in the location of the 
heavy guns and a reduction of the space for stores. As 
originally designed, the guns were raised only eighteen 
inches above the decks. On account of the liability of 
injury to the deck when these great guns are fired, the 
board concluded to raise them to three feet above the 
deck. It the end it may be found desirable to reduce 
by an inch or so the thickness of her armor, so as to 
provide more stores and more men. The work of con- 
struction can continue, however, without further 
delay. 
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Future of the Electric Motor. 

Joseph Wetzler, in his article in Scribner's on the 
“Electric Railway of To-day,” concludes by making 
the following prediction: “ With the advantages of 
the electric railway so clearly pointed out, and so un- 
questionably demonstrated in actual practice, it would 
not be unsafe to hazard the opinion that, in ten years, 
at the farthest, there will not be a horse railway in 
operation, at least in our own country. The horse will 
then be once more returned to his legitimate field of 
labor, and the street car passenger wi!| be transported 
at an increased speed, and with all the comforts of easy 
riding, in cars propelled and lighted by electricity ; 
while it is by no means improbable that, with further 
work on the line indicated, the passenger may step 
aboard a train in New York at ten in the morning and 
eat a five o'clock dinner in Chicago on the same day. 
Enough has indeed been accomplished to show that 
electricity is destined to be one of the most powerful 
factors entering into our social conditions, and that 
the ease of distribution and convenience of power 
afforde by it must bring forth changes in the social 
order which are even now hardly realized.” 


Good Advice. 

Don’t sign, says a contemporary. But such a caution. 
as this seems hardly necessary to any person in the full 
possession of his faculties. Yet it is astonishing how 
many people there are, including good business men, 
who attach their signature to papers or documents 
whose contente might have a serious bearing upon 
themselves or their affairs, with scarcely a glance at. 
their contents. Carelessness in failing to acquaint 
themselves with the contents of a paper before signing 
it has worked inealculable harm to thousands of well 
intentioned people. Then read all papers carefully be- 
fore you sign them, particularly those that express or 
imply anything in the nature of a contract or a legal 
obligation. 
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New Mode of Mounting Guns. Agricultural Products of the Philippines. sell them in the streets and markets, Consul Webb 
A successful trial of Sir W. G. Armstrong, Mitchell| The United States consul at Manila says that the 


& Co.’s new mode of mounting guns to be fired en bar- 
bette recently took place off the Isle of Wight, on 
board her Majesty's ecrew gunboat Handy, a vessel 
specially appropriated for gun trials. Particular im- 

attached to the proceedings on this occasion, 
the invention to be tested being designed to meet a 
defect which has been much felt in regard to the exist- 
ing method of mounting heavy guns in barbette ships. 
Several novel features are found in the principal 
design, the total result being practically a depart- 
ture in naval guapery. The gun not only zeturns 
automatically into the firing position after eagh dis- 
charge, according to the Vavasseur recoil system, but 
is capable of being elevated so as to fire at angles up to 
40°, or double that allowed by any previous mounting 
for such a gun, the caliber of the piece in this instance 
being 9°2 inches, and the weight 22 tons. The carriage 
on which the gun is mounted is also fitted with a steel 
shield, 6 inches thick, w: is attached to the mount- 
ing and traing with it. construction is that 
the port th which the gun fires is completely 
filled by the gan at all angles of elevation, thus pre- 
venting the entry of projectiles or splinters. The 
mounting is intended for use in barbette batteries on 
the upper deck, and no similar carriage has hitherto 
been p with any shield or screen capable of 
resisting the fire of anything more than machine guns, 
whereas the shield now devised will effectually protect 
the gun and gunners from all rapid-firing guns at 
present in use in the service. The elevated fire is 
valuable as affording the means of attacking coast 
batteries placed on high ground at short range. At 
present, elevated land batteries protecting a narrow 
passage or harbor can fire down on ships attempting 
to pass them without being open to attack themselves. 
At the trial which took place on March 29, fifteen 
rounds were fired at angles ranging up tothe maxi- 
mum of 40 degrees with perfect success in every 


respect. 
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Specimens of the Coco-de-mer. 

Two specimens of Gordon’s “ forbidden fruit,” the 
curious double cocoanut of the Seychelles, were brought 
to the Pall Mall Budget office a few days ago by Mr. J. 
Troubridge Critchell, who had just received the nuts 
from the Maaritius, The fruit of the coco-de-mer has a 
peculiar interest to the many adwirers of the late Gen- 
eral Gordon, who firmly held to the idea that the Sey- 
chelles were the Garden of Eden, and that this unique 
vegetable growth was the cause of the world’s de- 
pravity, against which Gordon fought so bravely. The 
nut weighs twenty pounds, and measures twenty-five 
inches across. The palm on which it ws (Lodoicea 
Seychellarum) is one hundred feet in t, and is only 
to be found on this tiny group of islands. Hundreds 
of years before the Seychelles were discovered, these 
nuts were washed up on the Maldive Islands, and the 
wiseacres of those days told the people that this sea- 
borne fruit had grown on a submarine tree, and that it 
had a mysterious power ef counteracting poisons. 
Hence the name—coco-de-mer. It is probable that 
Gordon met with allusions to this wonderful nut in 
Arabic MSS., and afterward visiting the Seychelles, 
was struck by the beautiful and isolated group of 
islands and their double cocoanuts. 

—_—_—_— t+ Oe 
Tuberculosis in Sleeping Cars. 

The plush, velvet, and silk hangings must go. Seats 
aust be covered with smooth leather that ean be 
washed off, carpets give place to rugs, to be shaken in 
the open air at the end of every trip—better still, abo- 
lished for hardwood floors; the curtain abomination 
must make way for screens of wood or leather, the 
blankets of invalids’ beds be subjected to steam at a 
high temperature, mattresses covered with oiled silk, 
or rabber cloth that may be washed off, and, above all 
things, invalids provided with separate compartments 
shut off from the rest of the ear, with the same care 
which is taken to exclude the far less offensive or dan- 
gerous smoke of tobacco, cuspidors half filled with 
water, and consumptive travelers provided with spu- 
tum cups which may be emptied from thecar. It is 
not necessary to say here that the sole and only dan- 
ger lies in the sputum. The destruction of the spu- 
tum abolishes the disease. When the patient learns 
that he protects himself in this way as much as others 
—protects himself from the auto-infection, from the in- 
fection of the sound part of his own lungs—he will not 
protest against such measures.—Dr. I. W. Whitaker, 
in the American Lancet. 
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Length of Great Bridges. 


A comparison between the Forth and other great 
bridges is as follows : 








Pen kdlbtaa ns o6Kins Ga'scenecenens cans 1,710 
Tay Bridge........ “aan 5 
Niagara Bridge... “a 908 
La ais sie oven ccenecheine diced ue 0 
COMMIAA sx dickas: sens nbscsine ucts .. 1,800 150 
Britannia Bridge...... 2.0.0.0... 0. cece eee 151 460 

anh in<atn deep kh eatin 5,862 1,600 








principal products of the Philippines are hewp, coffee, 
rice, tobacco, corn, and fruits. The cultivation of 
hemp is avery simple operation, and as it yields a 
large revenue, it is not surprising that it is a popular 
occupation among the people. This staple is the pro- 
duct of a species of plantain which grows wild on the 
Pacific slopes of the volcanic elevations of the Philip- 
pine islands, particularly the southern ones. Under 
cultivation the tree attains a height of 15 or 20 feet, 
with a trunk from 8 to 12 inches in diameter. In its 
green state it is crisp and juicy, and can be readily cut 
down with an ordinary carving knife. The prepara- 
tion of the hemp for market is very simple. When the 
tree has properly matured, it is cut down and divided 
into long strips, which are shredded under a large 
knife kept in the proper position by a rude lever. 
This separates the juice and the spongy matter from 
the fiber, and the latter is spread out in the sun to 
dry, after which it is packed in bales of about 240 Ib. 
for shipment. There are a large number of planta- 
tions owned by natives, as well as by Spaniards and 
mestizos, where the trees are set out in regular rows, 
and well cared for. The cultivation of the coffee tree 
has been followed to some extent for the past thirty 
years, but interest in this branch of cultivation has 
been renewed during the past four or five years, and it 
is expected that its export will increase annually. 
There is no way of ascertaining the area of land 
occupied by coffee trees nor the amount of coffee an- 
nually produced, as the trees are scattered in various 
parts of the archipelago. The largest plantations are 
in the province of Batangas, in the island of Luzon, 
but many of the natives have a few trees in their front 
yards, under the shade of the plantains, that may 
yield four or five bushels of coffee berries. The in- 
crease in production has been marked within the past 
few years. In 1887, a little over 5,387 tons were ex- 
ported ; in 1888, about 7,501 tons. Although rice is the 
native’s principal article of food, there is not enough 
of it produced in the archipelago for local consumption, 
and more than 70,000 tons are imported annually. 
The tobacco industry in the Philippines employs a 
large amount of capital and a vast number of hands. 
The best tobacco comes from the provinces of Cogayan 
and Isabella on the island of Luzon, the average an- 
nual yield from these being from 60,000 tons to 100,000. 
Tobacco is also grown in the provinces of North and 
South Ilocos, Abra, Lepanto, Nueva Exija, and Union, 
all on the island of Luzon, and on the islands of Cebu 
and Panay. The tobacco produced in the former 
provinces is called Igorrotes, while that from Cebu and 
Panay is designated Visayas. 

In cultivating, the earth is well plowed and harrowed 
and the seed sown in September. About six weeks 
later the young plants are transplanted about two feet 
apart, and the field is kept free from weeds, and other- 
wise carefully attended to until February, when the 
plants are almost ripe. The crop is gathered in March 
and April. It is then made up into “ hands ” of one hun- 
dred leaves each, the leaves of each hand being fastened 
together at the stem ends with strips of bamboo fiber. 
These hands are then hung up in rows upon bamboo 
poles under long sheds, which are open on all sides, 
and when they are almost dry they are piled up on the 
ground and allowed to ferment. The leaves are then 
dried again and packed into bales for shipment to 
Manila, where they are repacked and pressed into 
bales for export, or sent to the factories to be converted 
into cigars and cigarettes. It is not sold by weight at 
the plantation, but by the fardo, which contains forty 
hands. 

All the tobacco manufactured in the Philippines is 
made into cigars and cigarettes. The tobacco is classi- 
fied at the plantation into first, second, third, fourth, 
fifth, and sixth grades, according to the size and quality 
of the leaves. In Manila there are twelve large tobacco 
factories, one of which, La Flor de Isabela, the factory 
of the Compania General, manufactures seventy-five 
brands of cigars, ten brands of cheroots, six grades of 
eut tobacco, and eight brands of cigarettes. These 
twelve factories give employment to about 11,000 per- 
sons. Besides these there are numerous small factories 
owned by natives and Chinese. Corn holds a very un- 
important place among the agricultural products of 
the Philippines, although it is cultivated to some ex- 
tent. All the corn produced is that known as maize or 
Indian corn. The method of cultivation is similar to 
that followed in more advanced countries, but the im- 
plements used are of a very primitive character. As a 
rule, the land is plowed with a sharpened stick drawn 
by a buffalo, after which a heavy wooden frame, about 
four feet square, with long wooden teeth on the under 
side, is drawn over the ground to break the lumps. 
The corn is then hoed by hand, and all that is neces- 
sary thereafter is to keep the weeds down. Nomanure 
nor fertilizer of any kind is used. 

No attention is given to fruit culture, and mangoes, 
bananas, apples, guavas, and numerous other native 
fruits grow without cultivaton, and are gathered by 
the natives in the hills and even within the limits of 
the cities and towns, who bring them to Manila and 


says that no attempt has ever been made to export any 
of these fruits except a few mangoes, which are sent 
every year to Hong Kong and other neighboring ports, 
although it is quite probabie that under a proper sys- 
tem of cu tivation, grafting, etc., some remarkably good 
fruit might be developed that could be preserved or 
canned, and sold at a great profit in Europe and the 
United States. 


<> 
> 


4. 
dl 


Manufacture of **Compressed Weaxt.’’ 

In a thesis presented to the school of pharmacy of 
the University of Wisconsin, Mr. Aifred J. M. Lasche 
describes how compressed yeast is made in various 
parts of the United States. The thesis is printed in 
the Pharmaceutische Rundschau ot New York. In re- 
gard to the preparation of the mash, it is stated that 
3,130 lb. of ground corn are mixed wiih 4,500 gallons of 
water. This mixture is heated to 190° F. (to swell the 
starch, and thereby facilitate its inversion) and subse- 
quently cooled to 154° F., then 1,920 Ib. of ground rye 
and 550 lb. of ground malt are added, the malt being 
specially employed for the amount of diastase it con- 
tains, and is indispensable in the converting process. 
This mixture is then allowed to stand one hour, and is 
finally cooled to 80° F. The proportions of the differ- 
ent grains are of course largely a matter of opinion, 
and the various yeast manufacturers have different 
working formulas. 

When the mash has cooled to 80° F. it is drawn off 
into another tub, and one gallon of concentrated sul- 
phuric acid is added, in order to dissolve all remaining 
starch, dextrin, and glutinous matter, and to convert 
them into grape sugar. Finally, a quantity of com- 
pressed yeast is added to start the fermentation. This 
yeast settles to the bottom of the tub, but as soon as 
fermentation has started (usually in half an hour), and 
carbonic acid is being generated, the current of the 
latter gradually carries the yeast to the top of tbe 
liquid. It remains there, covered by a layer of the 
chaffy parts of the grain, until the yeast has accumu- 
lated in a sufficiently large quantity, and the current 
of carbonic acid has become strong enough, when it 
eventually breaks this film of chaffy particles, and col- 
lects on top of itin the form of foam. This goes on 
until all the nutritive matter has been assimilated. 
The foam, containing ail the yeast, rises about two feet 
above the top of the liquid, dependent on the size of 
the tub, and when no more effervescence is noticeable, 
fermentation is complete. 

Immediately after fermentation has ceased the foam 
is drawn off by means of troughs, and run, together 
with a fresh supply of water, into a revoiving, six-sided 
and declining cylinder, lined with a sufficiently fine 
strainer. During this step of the process nearly all the 
chaffy remnants of the grain are separated, and the 
liquid, containing the yeast piant in suspension, is al- 
lowed to flow into a basin, whence, by means of a 
trough, it finally flows into a large tub. 

The product in this tub is prevented from further 
fermentation by the addition of a sufficient quantity 
of ice. The yeast is now allowed to settle, the super- 
natant liquid drawn off, and the residue repeatedly 
washed to free it from all mechanical impurities. 

When sufficiently cleansed, it is ran into a press by 
means of a steam pump. The press is constructed of a 
column of iron frames, both sides of each frame being 
covered with a very fine straining cloth, and all the 
parts fitting tightly into each other The yeast hav- 
ing been pumped into such a press, the water is sepa- 
rated from it by means of the strainer, and carried off 
through a waste pipe. 

The yeast, now compressed, is taken out in the form 
of large cakes, and in this condition it is brought into 
commerce. 

——— ———_-—____-9-4©+@---—-- 
Arithmetical, 

Briefly stated, the rule of least common multiple is 
as follows : Continue dividing the nuinbers in question 
by the least measure which is common to two or more 
of them, until there are left no other two numbers 
which are divisible, without a remainder, by a quantity 
greater than.unity. Then the product of the divisors 
and the remaining numbers will give the least common 
multiple, thus : 

2) 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 


1, 1, % 2 5, 3, 7, 4, 9 5, 


3) 1, 1, 3, 1, 5, 8, 7, 2, 9, 5, 

5) 1, 1, 1, 1, 5, 4, % 2, 3, 5, 

1,1, 1, 1,1, 1, 7, 2, 3, 1, 

dca x80 B x.7 <9 x 8 = 208) = the number which 

is divisible without a remainder by the first ten nume- 
rals.—H. P. Turner, in Eng. Mech. 
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Mr. Denman THOMPSON, the father and chief actor 
in the comedy of the ‘Old Homestead,” which has 
been played steadily for so many months in this city, is 
an inventor. He has recently a railroad 
truck, the object of which is to prevent disaster from 
derailment or to lessen the peril uf railroad travel. He 
has a handsome model which is on exhibition at the 


-— 























Westminster Hotel, where the inventor resides. 
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AN IMPROVED HOIST. 

A hoisting apparatus adapted to raise material from 
a wine shaft and for other purposes is shown in 
the accompanying illustration, and forms the subject 
of a patent issued to Mr. Frank A. Robitaille, of 
Helena, Montana. Three of the side bars of the drum- 
supporting frame are held in position by keys, while 





ROBITAILLE’S HOIST. 


the third side bar, in which is journaled one end of the 
drum shaft, is pivated in one of the standards of the 
frame, its other end being capable of a limited ver- 
tical movement in the opposite standard. In the 
lower part of the frame is a countershaft, on one 
end of which is a driving pulley, receiving power from 
any convenient source, and near the other end of 
the shaft is a friction pulley adapted to bear upon the 
face of a larger pulley directly above on the drum 
shaft. To one of the top side bars of the frame is 
pivoted a vertical! lever, the lower end of which has a 


pivotal connection with the outer end of the pivoted 
side bar in which one end of the drum shaft is jour- 
naled, such pivotal connnection being made through 


a slot in the side bar, so that when the lever is moved 
forward or backward the side bar, with one end of the 
drom shaft, wil! be raised or lowered. Tothe under 
side of the top side bar, just above the large pulley on 
the drum shaft, is attached a curved brake shoe, by 
raising the pulley against which the rotation of the 
shaft may be stopped entirely, or its speed regulated as 
desired. The upper end of the vertical lever is con 
nected by a rod to a lever pivoted at the mouth of 
the shaft, the latter lever having a suitable latch 
adapted to engage a notch in a rack. The rope at- 
tached to the drum in the draum-supporting frame 
passes over a pulley in the top of the frame at the 
mouth of the shaft, and is then attached to a bucket 
or cage. With this construction the operator at the 
mouth of the shaft can, by means of the hand lever, 
throw the large pulley on one end of the drum shaft 
into close contact with the friction pulley on the power 
shaft, to wind the rope upon the drum, or can, by mov- 
ing the lever in the opposite direction, break such con- 


being also coutrolied by pushing the lever still further, 
to bring the large wheel into contact with the brake 
shoe. 


2 ~— 
A DEVICE FOR AUTOMATICALLY LIGHTING FIRES. 
The accompanying illustration represents a portable 
device, readily attachable to any small alarm clock, 
for automatically lighting a fire in a stove or grate at 
any predetermined moment of time. The dotted lines 
in the picture show the fire being started at twelve 
minutes past five in the morning, thus indicating how 





BORCHER’S AUTOMATIC FIRE LIGHTER, 





Scientific American. 


a comfortable ‘‘last nap” may be taken while the 
water is being heated for the coffee, or the room warm- 
ed. The invention has been patented by Mr. Henry 
W. Borchers, of Albina, Oregon. Upon the base plate 
is a post which may be adjusted as to its distance to or 
from the grate, and on this post an arm is adjustably 

















held by means of a hollow hub and thumb screw, the 
outer end of the arm having 
a spring clasp adapted to em- 
brace the cy!indrical body of 
a portable alarm clock. Ad- 
jacent to the clock, upon the 
base plate, is a hollow column 
in which is an upright shaft 
surrounded by a spiral spring, 
and having near its top a lock- 
ing disk having on one edge a 
toe adapted to abut against 
the upturned end of a curved 
locking spring, the other end 
of which is attached to the 
side of the upright column. 
An arm from the locking disk 
projects laterally through a 
horizontal slot in the wall of 
the column, the outer end of 
the arm having a clamp in 
which a match may be held 
as it is drawn over a scratch 
block. A sleeve in the side of 
the column nearest she clock 
supports a rock shaft, on the inner end of which is a lug 
adapted to depress the locking spring and release the 
toe of the locking disk, the outer end of the shaft be- 
ing slotted to receive a tongue on the outwardly pro- 
jecting end of thealarm mechanism of the clock, which 
may be of any approved construction. The tongue and 
slotted connection of the alarm mechanism of the clock 
with the rock shaft of the lighter is effected by simply 
sliding the shafts together, when, the alarm being put 
in motion, the locking disk will be released, and the 
arm carrying the match be made to swing around by the 
tension of the coiled spring, as shown in dotted lines 
in the illustration. When the lighter is to be used 
where there is no convenient place 
on which to rest the bed plate, a 
stand is provided having an up- 
right rod adapted to engage an up- 
wardly projecting boss on the bed 
plate, the device being then firmly 
held at the proper height by a 
thumb screw. 








AN IMPROVED HAT HOLDER. 

A device for supporting head 
gear, such as hats and bonnets, 
whereby they will be firmly held 
without crushing or injury, while 
traveling, etc., whether in a trunk, 
box, or other receptacle, or placed 
in a shuw window or on a counter 
for exhibition, ‘s represented in the 
accompanying illustration, and is 


-the invention of Mrs. D. M. Fuller, 
| of No. 
tact, and allow the weight of the bucket as it descends | Brooklyn, N. Y. The invention has been patented in 
to unwind the rope on the drum, the latter movement | 


104 Vanderbilt Avenue, 

the United Sates, Canada, England, and France. The 
various figures illustrate the ready adaptation of the 
device to use in various positions and adjustment to 
hats of different sizes and kinds. The body of the de- 
vice consists of a pedestal having a disk-like cap cov- 
ered with any soft material, such as velvet, felt, etc., 
while in the enlarged lower end of the pedestal is a 
projecting pin or bolt, preferably adapted to receive a 
nut and washer, for attaching the pedestal to the bot- 
tom wall of a receptacle. To hold a bonnet on this 
pedestal, as shown in Fig. 1, a spring wire clamp is em- 
ployed, one end of the wire of such clamp being con- 
nected with the pedestal just below its 
cap, while the end of the other arm of 
the clamp is covered with a cap of soft 
material. The clamp is formed of a 
single piece of wire, so bent as to pro- 
vide a catch facilitating the ready 
engagement or disengagement of the 
clamp. 

The manner of securing a gentle- 
man’s high hat on the holder is 
shown in Fig. 3, spring arms being 
attached to the pedestal near its lower 
end by meaus of a thumb screw, and 
the outer ends of the arms being pro- 
vided with a pad of the proper shape 
to fit over and clasp the edges of the 
rim on both sides. In Fig. 2 is shown 
a hat held on the pedestal by means of 
a spring arm held ina bracket attached 
to a side support. It will be readily 
seen that the device may be expedi- 
tiously and conveniently applied to 
any receptacle, and is capable of 
adaptation to various positions and 
adjustment to hats of different sizes. 


[May 10, 1890. 


AN IMPROVED CAN OPENER. 

The accompanying illustration represents a simple 
and effective implement for readily cutting the head of 
a sheet metal can nearly free from the side wall, pro- 
ducing a lid but slightly joined to the can by a nar- 
row strip of metal, and which can be readily opened or 
removed to afford access to the contents. It has been 
patented by Mr. Edward K. Boothby, of Portland, 
Me. Two limbs having handles are pivoted together, 








BOOTHBY’S CAN OPENER. 


and on one of the limbs, at a suitable distance from 
the pivot center, are two laterally extending arms hav- 
ing pointed tongs adapted for insertion in the edge 
of the can top. On the other limb is acurved cutting 
blade, at such distance from the pivotal puint that 
when the handle is swung around, it will describe a 
circle near the edge of the can. The limbs are pivoted 
together by means of a thumb screw, and have dif- 
ferent apertures whereby the pivotal point may be 
changed to accommodate the implement to larger or 
smaller cans. This implement does not make the 
rough edges produced by the ordinary can opener, but 
rapidly effects a clean, smooth cut in the lid of a can of 





FULLER’S HAT HOLDER, 


any size. For further information relative to the in- 
vention address Messrs. Boothby & Co., Portland, Me. 
———— 

AN IMPROVED LAWN MOWER, 

The illustration represents a machine patented by Mr. 
Louis Meyer, of Utica, N. Y., in which the cutter knives’ 
are of the usual twisted form, to give to their beveled 
cutting edges a shearing action when the cutter head 
blocks and attached knives are rotated by the gear- 
ing whose prime movers are the ground wheels. Fig. 
lis a sectional view of one of the knife-supporting 
heads, and Fig. 2 is a side elevation of the machine 
with the cover of the multiplying gear case broken 
away, Fig. 3 showing the complete machine in per- 
spective. The trefoil form of the cutter head blocks, 











MEYER’S LAWN MOWER, 
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with their equally spaced and similarly shaped limbs, 
afford efficient means for the accurate and convenient 
adjustment of the knives, the grass roller being also 
adjustable and furnished with an adjustable cover to 
protect the roller from being impeded in its action, 
while a throat slot is provided in the cover to discharge 
grass accumulations through it. In the front of the 
machine, on the cross bar that retains the side pieces, 
is a protecting guard, preferably of rubber, whereby 
injurious contact with trees or shrubbery is avoided. 
There is no cutting action when the machine is moved 
backward, the cutter knives then being dormant, and 
injury to their cutting edges is avoided when the ma- 
chine is drawn by its handle from place to place. 
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AN IMPROVED SWITCH SIGNAL. 

The signal represented in the illustration is adapted 
to be located between the rails of the track, and is de- 
signed, when the switch is open, to be in an upright 
position. It is counterbalanced, so that the train be- 
ing switched may readily pass over the track when the 
signal is displayed, while the signal will immediately 
return to its upright position after the train has passed. 
The invention has been patented by Mr. William R. 
Thomas, of Watertown, Wis. The switch rails are 
moved in the ordinary way by a switch rod, upon which 
is rigidly held an arm beveled at its outer end, where 
there is also a swell or projection on its under face. 
Near the switch rod, and beneath the track surface, is 
a box, having on one side a horizontal flanged table, 
and in this box is pivoted a sigual, one end of which is 





sure through a main conduit, by a pump or other 
means, and at different points along the conduit pipe 
are outlet valves to which a hose or flexible tubing 
may be attached. Upon the other end of the hose is 
attached an extended water conductor or pipe, having 
perforations in its lower semi-circumference, adapt- 
ing it as a sprinkler. An elongated chamber, filled with 
any gas lighter than the air, is attached to the water 
conductor, to hold it, on the principle of a balloon, 
above the surface of the earth, while 
guy ropes from the conductor lead to 
the drums of winches mounted on 
loaded wagons, by means of which the 


ics. It is obvious that a court competent to deal with 
such questions must be a court composed of experts in 
that department of the law. Moreover, they should 
not have too much work to do, in order that they may 
give the necessary attention to each case. Although, 
eounting the cases, the patent, trade mark, and copy- 
right cases which come before the Supreme Court are 
not very numerous, yet it is believed that, considering 
the size of the records and the difficulties of the ques- 














conductor may be anchored in any de- 








sired locality. When the device isin 
service, it is designed to produce an 
artificial rain-fall, the area of which is 
extended by moving the conductor by 
means of draught animals attached to 
the wagons, and by connecting the 
hose to different outlet valves along 
the main conduit. 
—_——_+oe—_—_ 
AN IMPROVED CHANNEL CLEANER, 
An apparatus to be anchored in a 














channel where there are sand bars, to 
agitate the water and stir up the sand, 
so that the current may remove it, is 
shown in the accompanying illustration. A trunk or 
large tube, A, with perforations, a, along its bottom, 





and with a flaring mouth, C, at its up-stream end for 
concentrating the current, is anchored 





in a channel where there are sand 








THOMAS’ AUTOMATIC SWITCH SIGNAL. 


weighted, while the other end presents a broad colored 
surface or may beara flag. The entire signal is of such 
length that when brought to a horizontal position, it 
will extend from the outer end of the table to the op- 
posite end of the box. To open the main line the switch 
rod is moved so that the beveled end of the arm secured 
thereon strikes the weighted section of the signal above 
its pivot and gradually presses the signal down to hori- 
zontal position, holding it there until it is desired to 
close the main line and open the switch. As this is 
done, the arm on the switch rod being carried out of 
contact with the signal, the latter, by reason of its 
weighted end, automatically assumes a vertical posi- 
tion, rendering the display or upper section visible 
from up or down the track. 
et ae 
AN IMPROVED IRRIGATING APPARATUS. 

The illustration represents an apparatus patented 
by Mr. Edward C. Chapman, of Leadville, Col., de- 
signed to distribute water in fine streams or drops upon 
more or less elevated surfaces. The invention contem- 





plates the furnishing of water under adequate pres- 
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bars, the down-stream end of the trunk 
being closed with a perforated cap, B, 
the apertures having hinged valves 
which allow the water to pass out of 
the tube, but close when the flow of 
water is in the opposite direction. In 
the trunk is journaled a spiral screw, 
D, on the lower end of which is mount- 
ed a motor screw, E. The current of 
water passing through the trunk ro- 
tates the spirals and the motor screw, 
thus communicating motion to the 
water outside of the trunk in the vi- 
cinity of its bottom perforations, loos- 
ening the sand and causing it to be 
carried along by the current. 

For further information relative to 
this invention address Mr. William 
Evans, the patentee, in care of Mr. 
Mareus Hamer, corner of Twentieth 
and Mechanic Sts, Galveston, Texas. 

- —_ es eo - 
Bread Buttering Machine. 

One of the latest and most unique 
inventions is a machine for butter- 
ing bread. It is used in connection 
with a patent bread cutter, and is intended for use in 
prisons, work houses, and other reformatory institutions. 
There is a cylindrical shaped brush which is fed with 
butter, and lays a thin layer on the bread as it comes 
from the cutter. The machine can be worked by hand, 
steam, or electricity, and has a capacity of cutting and 
buttering 750 loaves of bread an hour. The saving of 
butter and of bread and the decrease in the quantity 
of crumbs is said to be very large. 
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Strong Oxygen Cylinders. 

A test of metallic cylinders for holding oxygen was 
lately made at Glasgow. The cylinders were of 4 inch 
steel, 64¢ ft. long, 54¢ in. diameter, weight 107 Ib. 
They had been subjected twice to the ordinary test 
pressure of 3,600 Ib. to the square inch, the practice 
being to make them more than twice as strong as the 
normal pressure to which they are regularly charged 
with the gas, namely, 1,800 lb. to the inch. The test 
in this instance was to try the strength of the cylinders 
in respect to indentation, breakage by falling, etc. 
Dropped from a height of 35 ft. upon iron blocks, the 
cylinders were only slightly indented. 
Weights of 600 lb., dropped from a 
height of 35 ft. in the center of the 
cylinder, which was supported at the 
ends, bent and flattened the cylinder 
somewhat, but caused no leakage of 
the high pressure gas. 

—_—_——2-o-e__—— 
A Court of Patent Appeals. 

The bill which has been introduced 
in Congress to establish a court of pat- 
ent appeals seems to be a step in the 
right direction. Litigation growing 
out of patents for inventions is becom- 
ing very voluminous; and, what is 
more, the cases being generally suits 
in equity, reach the Supreme Court 
on voluminous records, presenting 
questions for decision which depend 
largely upon the solution of disputed 
and complicated facts, which facts are 
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tions involved, they occupy a very large portion of the 
time of that tribunal. It should not be troubled at all 
with such questions, except in so far as may be neces- 
sary to a proper superintendence of a court of patent 
appeals.—American Law Review. 


~~ 9+ @t@e.  —- 
AN IMPROVED DUST GUARD AND VENTILATOR. 


The accompanying illustration represents an attach- 
ment for car windows designed to prevent smoke, dust, 
and cinders passing into the cars while being ventilat- 
ed, and also to prevent the passage of very strong cur- 
rents of air while the car is in motion and the window 
raised. The invention has been patented by Mr. Joseph 
B. Ballard, of Ballardsville, Miss. A frame is made 
to fit the window, extending as high as the bottom of 
the upper sash, or higher if necessary, the side pieces 
of the frame being adjusted between cleats of the 
window frame, and there being an inwardly project- 
ing strip on its upper edge extending close up to the 
upper sash, to prevent cinders from falling between 
the frame and the car window. The window portion 
of the frame is formed of a series of transparent slats, 
preferably of glass, as shown in the sectional view at 
the top, all of which except the end slats are pivotally 
supported in the upper and lower cross pieces. The 
pivotal slats are of such width that when turned edge- 
wise they permit of convenient attachment to an 
operating lever, as shown in the small sectional view. 
The pivot plates have extension or winged portions 
adapted to lap the sides of the slats, thereby making 
a strong connection with the glass, and the outer ends 
of the extensions of the lower set of plates have aper- 
tured ears pivotally connected with lugs projected in- 














BALLARD’S DUST GUARD AND VENTILATOR FOR CAR 
WINDOWS. 


ward from a reciprocating operating lever. This lever 
is supported on an inwardly projecting plate secured 
on the cross piece of the frame, and is capable of being 
locked in any portion of its movement on the plate ‘~y 
a simple locking device. The entire construction is 
designed to be afforded at a smal! cost, and to be 
readily adjusted to car windows of the ordinary de- 





again involved in questions of mechan- 
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THE ROWELL AUTOMATIC RAILWAY SAFETY STOP. 
(Continued from first page.) 

brings the incline to the level with the top of the rail, 

thereby breaking connection with the locomotive. 

In Fig. 5 we show the portable device. This is made 
of hard wood, four feet and four inches long, top edge 
being inclined both ways from the center, so that it 
cannot be placed in wrong position, and weighs less 
than ten pounds. Two steel clamps at the ends hold 
it the proper distance from the rail and steady it in po- 
sition. The clamps aré of steel, four inches wide and 
three-sixteenths of an inch at the thickest part, where 
they go over the rail, and beveled off to a knife edge 
each way, thus presenting no obstacle in the way of 
the passing car wheels. At the bottom edge of this 
board are small spikes, which are crowded into the 
sleepers and hold the board firmly from slipping. The 
effectiveness of this device does not depend upon the 
speed of the train. It stops the train without the aid 
or knowledge of the engineer, who can by this abso- 
lute protection maintain a high rate of speed on the 
darkest night when it is impossible to see the signals. 

B. C. Rowell, the inventor, is an old railroad man, 
having been for many years brakeman and conductor, 
and thus has a practical knowledge of exactly what is 
of use in an ewergency. 

This safety stop, while absolute in the protection 
afforded, is comparatively inexpensive, certain in ac- 
tion, and easily applied. Ite general adoption by the 
roads would greatly lessen the dangers of travel, and 
entirely do away with nine-tenths of the accidents that 


Scientific American. 


Storage Battery Electrical Cars. 

In this city the Fourth Avenue Street Railway Com- 
pany is still ranning a few of its storage battery cars, 
but they have not yet attained that degree of success 
which is expected. 

In Birmingham, England, a line of these cars is now 
under construction. 

In Brussels the Tramways Company has decided to 
discontinue running the electric tramears from the Ist 
of May next and to return to horse traction. The 
reason for this action is that the service of electric 
tramecars has caused a deficit of £1,144, and this sum 
forms the difference between the cost of electric and 
horse traction. 

The company considers, after having had an erpe- 
rience of electric tramears for four years, that that 
period has been sufficient to prove that whatever re- 
ductions may be made in the maintenance of the ac- 
cumulators, and whatever the possible improvements 
in the mechanism of the motors, accumulator traction 
is not practically applicable to the company’s system 
from a remunerative point of view, bearing im mind 
the particular conditions of the service. After refer- 
ring to electric traction in other countries, the com- 
pany concludes that from the experience at Brussels 
the most econowical system of working tramcars is by 
animal traction. 

La Gazette, ina long article on the subject, states 
that the adversaries of electric traction affirm that the 
cost per car kiloweter is 4d., or 64gd. per car wile, 
while the advocates of the system maintain that the 
cost is only 244d. per car kilometer, or 4d. per car mile. 
That journal then goes into figures, and endeavors to 
show that the cost per car mile in the two s¥étems of 
traction, apart from the maintenance of thé &ecumu- 
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Fig. 5.-PORTABLE SAFETY STOP IN POSITION. 


are so costly to the companies. Full particulars can be 
had by any one interested by addressing the Rowell 
Automatic Railway Safety Stop Co., No. 620 Atlantic 
Avenue, Boston, Mass., of which Benj. 8. Lovell is 
partons and Irving B. Sayles treasurer. 

The Largest Wooden Vessel Afloat. 

The Philadelphia Press, reporting the arrival at 
that port recently of the wooden vessel Rappahannock, 
says she is the largest wooden vessel afloat. She was 
built at Bath, Maine, and cost $125.000. The vessel is 
287 feet long, 48% feet beam, and her total tonnage is 
3,053 net. In the construction of the ship 700 tons of 
Virginian oak and 1,200,000 feet of Virginian pine 
timber were used. The frame is oak, well seasoned 
when put up, and the first quality of Georgian pine 
was used in the ceiling, deck, frames, and planking. 
The main keelson is 3 feet 2 inches in depth ; bilge 
keelsons, 14 inches flush ; lower deck beams, 15 inches 
by 15 inches; between deck beams, 12 inches by 14 
inches ; upper deck beams, 12 inches by 14 inches ; and 
the spar deck beams at the main hatchway are 18 
inches by 18 inches. The decks are of yellow pine, 
and the quarter deck extends forward to the main- 
mast. The Rappahannock is the heaviest sparred 
ship that ever carried the stars and stripes. Her 
mainmast is 80 feet long and 384 inches in diameter ; 
the foremast is 88 feet long and 38 iuches in diameter ; 
the maintopmast, 58 feet; maintopgallant mast, 71 
feet: main yard, 95 feet; fore yard, 95 feet; lower 
maintopsail yard, §7 feet; upper maintopsail yard, 87 
feet ; lower maintopgallant yard, 70 feet ; upper main- 
topgallant yard, 64 feet; main royal yard, 53 feet; 
main skysail yard, 43 feet. The lower masts are of 
Georgian pine, and the other spars of Oregon pine. 
The ship has a steel bowsprit, which is an innovation. 
She has no jibboom. Her spread of canvas will be 
15,000 yards, 

A New Niagerea Ship Canal. 

The cowmittee on railroads and canals of the House 
of Representatives has taken favorable action in rela- 
tion to the bill for the constraction by the government 
ofaship canal around Niagara Falls between Lake 
Erie and Lake Ontario. The route most favored is 21 
wiles long, and an appropriation of $10,000 for the ar- 
rangement of the preliminary details is included, to- 
gether with $1,090,000 for beginning the actual work of 
coustraction. The proposed canal is to be 100 ft. wide 
at the bottom, with a miaimam depth of 20 ft., its esti- 
mated cost being $23,000,000. The consideration of 
sneh ap outlay is primarily its commercial value, bat, 
in view of our present treaty provisions which allow the 
iwmaintenance of but one ganboat by this government 


lators, is slightly less in the case of electric cas. 
lt must be remembered the cars have been worked 
under disadvantageous conditions. They aré of small 


‘eapacity, and the line traversed by them has some 


none too easy gradients. Moreover, althétgh only 


‘three cars were provided, the station in the Rue Juste- 
| Lipse was arranged with machinery sufficient for work- 
ling eight cars, and this in itself was a disadvantage, 


since the general expenses of eight cars would be about 
the same as when only three were employed. 

In Paris about six months ago the Northern Tram- 
way Company commenced the running of four electric 
tramcars on the line from Levallois to La Madeléiie. 
The cars are self-contained or accumulator cars, and 
were originally started as an experiment to see whether 
accumulators could be satisfactorily employed. The 
electrical energy is supplied by FaureSellon-Volck- 
mar cells having twin plates. The number of cells in 
each car is 108, and they are placed in 12 boxes, each 
containing 9 cellsin series. Each cell weighs33 pounds, 
and the total weight of the battery is nearly 324, cwt. 
The twelve boxes are placed in four lockers, situated at 
the angles of the car, four carried at the front and 
eight at the back of the car. The connections are so 
arranged that on putting the cells in place they are 
autoimatically grouped three in series, thus forming 
four groups of 27 cells each. These groups can for 
working purposes be coupled in four different ways. 
They can be arranged in parallel or in two groups 
parallel; three groups can be run in series, the fourth 
being in parallel with one of the three others, or the 
four may be connected in series. There is provided a 
fifth connection, which is obtained by means of an aux- 
iliary commutator, which regulates the inequality of 
the discharge caused by the third method of coupling 
up. These connections are effected by means of a com- 
mutator in the shape of a wooden cylinder having 
contacts on its periphery. These contacts are con- 
nected to each other by inner pieces insulated from the 
metal axis of the cylinder. The positive and negative 
poles of the four groups correspond to eight fixed 
brushes. The cylinder is operated by means of a 
crank. 

A Siemens motor, which is placed under the front of 
the car, runs normally at 1,000 revolutions, but a speed 
of 1,600 turns can be attained. The power is taken 
from the motor by an endless rope running.over a set 
of gearing actuating the car, and which reduces the 
speed of the motor in the proportion of 26to1. The 
motor is reversed, and the car backed, by means of a 
special arrangement, comprising double V-shaped 
brushes. A single branch of the VY of each brush 
touches the collector, but by causing the brushes 
move by means of a lever the branches in contact are 
raised, and the other two are placedat 90°. Thus the 
direction of the current is reversed, and consequently 
that of the car. The weight of the car is 34¢ tons, 
making, with accumulators, a total of 5 tons 24¢ ewt. 
The cars each carry fifty passengers, and run normally 
at 6% milesan hour. At this speed on the level the 
power required is 444 electrical H. P., on an incline of 
1 per cent 8 H. P., on an incline of 2 per cent 114 H.P. 
At 54¢ miles an bour, on a gradient of 3 per cent, 1244 
E. H. P. is required, and 154¢ E. H. P. is necessary on 
a 4 per cent gradient. When running at 3 miles an 
hour on a gradient of 5 per cent, the E. H. P. is 1044. 





on the lakes, its value in event of a war with England 
is apparent. 





The French Electric Aceumulator Company estimates 
that the cost of electric traction on the line in ques- 
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tion amounts to 30 centimes per car kilometer, or about 
4%4d., or a little less than 10 cents, per car mile. 
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Let the Government Help Everybody. 

The effect of the special legislation and special 
bounty some of the silver men are asking from Con- 
gress is already becoming apparent. The agricultural 
classes, whose néeds of public help are greater than 
those of any others, are putting forward their claims. 
Senator Vancée has, at the request of the Farmers’ 
Alliance, introduced a bill in Congress which calls for 
the erection in every county of the United States of a 
Federal warehouse, in which the owners of agricultaral 
products may deposit the same and receive treasury 
notes for 80 or 85 per cent of the market value of these 
products, thé totes to becomé part of the public cur- 
rency. 

Of course every advocate of the silver warehouse 
scheme will assert that the agricultural warehouse 
plan is preposterous, and not much better than the 
plan proposed some time ago by a Chicago paper, that 
the government purchase all the whisky manufac- 
tured, and issue therefor legal tendér certificates, some- 
what in the manner of the proposed silver certificates ; 
and it is claimed for whisky that, as a basis of cur- 
rency, it would have the unique advantage of increas- 
ing in value with age, thus earning its own interest, 
and after a certain number of years the government 
might sell a portion for the cost of the whole, and 
would thus make a handsome profit. Yet this proposi- 
tion no doubt appears very absurd to nearly every one. 
The Farmers’ Alliance consider its plan to have govern- 
ment warehouses avery serious one. Next we may 
reasonably expect the lead melters and the ¢opper pro- 
ducers and iron furnaces to ask the governmiént to in- 
dorse their warehouse certificates or to buy their pro- 
ducts at some fictitious ‘‘ market price.” 

When the government buys what every one pro- 
duces, and pensions every individual in the nation 
with the taxes collected from every one, wé shall have 
arrived at Bellamy’s ideal state, and the govérnment 
will, of course, then dictate what shall be produced and 
who shall prodace it. We confess the Bellamy scheme 
seems to us to be &@ sensible and practical plan com- 
pared with some of the schemes proposed, and we are 
accustoming ourselvés to “looking forward” to its 
adoption at an early date if thé present craze for 
government help in every industry and by every indi- 
vidual continues. Before long we may expect every 
basiness to draw a bounty in some shape and every in- 
dividual to get a pension.—Hng. and Min. Jour. 
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Possibilities of the Telephone. 

Though the telephone has long since ceased to be a 
wonder, its great powers and adaptability to various 
purposes, as yet but hinted at, must still command at- 
tention, very much on account of their commercial as- 
pect. This is evident on contemplating the work done 
by this instrument in the installation at the Lenox 
Lyceum, by which the “long distance” telephone 
company has placéd before the public an exhibit of 
superb qualities. I[t seems strange, indeed, that up to 
the present time, the telephone companies have not 
done more toward exploiting a field which could cer- 
tainly be made a source of considerable revenue by 
the furnishing of musical and other entertainments by 
wire at the fireside. But still more impressive than 
the musical part is the remarkable clearness of the long 
distance transmission. Although we are all accustomed 
to ordinary local telephone transmission, the mind can 
yet,hardly grasp the reality of the enormous progress 
which permits persons hundreds of miles apart to 
maintain perfect oral intercourse. Yet we believe the 
time is not remote when even this will cease to attract 
even passing notice, and when the “long distance” 
lines, now mostly confined to the Eastern States, will 
cover the entire conntry with a vast network of ‘‘ speak- 
ing wires.” The “long distance” company is to be 
commended for the liberal policy adopted by it, in 
educating the public to the proper appreciation of the 
facilities available for it, and, if we are not mistaken, 
it will date one of its quickest and longest strides for- 
ward from the display at the Lenox.—Zlectrical En- 
gineer. 
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Novel Fire Protection. 
Seattle, Wash., has a rather novel scheme for utiliz- 


to| ing its new fire boat as an aid to the land engines in 


cases where the burning buildings are too far from the 
water front to be reached by a stream directly from the 
boat. Briefly the plan is to provide four or five berths 
for the boat at different points on the harbor front, 
and from these points lay an auxiliary system of 
eight and six inch water mains through the business 
district of the place. These pipes it is proposed to con- 
nect with the hydrants, and through them the boat is 
to be made to force up salt water for the use of the en- 
gines in case of a failure of the fresh supply. The plan 
is a simple one, and there seems no reason, Fire and 
Water thinks, why it should not work satisfactorily. 
And why might not the same plan be advantageously 





adopted in New York and other Eastern cities? It is 
certainly worth considering. 
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Sorrespondence. 





A Correetion—Eugenol or Sedium Fluoride. 
To the Editor of the Scientific American : 

In your paper of April 19 you quote from the Dental 
Cosmos an articleon *‘ Sodium Silico-Fluoride.” Where 
do you get your suthority for saying eugenol or sodium 
silico fluoride ? J.D. M. 

[Ans.—The use of the term eugenol in the connection 
stated was our error, not the Cosmos’.—Eps, 8. A.] 




















Paint Preservations for iron, 

Mr. L. Matern, of Bloomington, IIl., writes as follows 
in the Painters’ Magazine concerning aun article in the 
ScrENTIFIC AMERICAN, February 22, 1890, by Prof. 
Lewis : 

He quotes boiled linseed oil as unfit for painting iron, 
because lead is used in boiling and purifying it, but 
does not seem aware of the fact that through boiling, 
oil loses its binding quality for forming chemical com- 
binations with strong base pigments, as red lead, lith- 
arge, uinber, oxides of manganese, etc., which are of 
the highest order for preserving iron, wood, etc. Raw 
linseed oil is deprived of its best binding qualities by 
boiling, when it loses its gelatinous acid. By extract- 
ing linseed oil from linseed meal with benzine (perco- 
lation), where the fatty matter of the oil is only ob- 
tained, the remainder being left in the meal. By dri- 
ers, which combine with the oleo acid and separate, 
leaving again the fatty matter to become resinous by 
exposure to the oxygens of the air. Oil in that con- 
dition is chemically neutral, and forms only a mixture 
with the base pigments. When iron is coated with tar 
or asphalt it must undergo heat (impracticable most of 
the time) so as to drive off all except the coal contained 
in it ; otherwise it gives no protection. 

Iron ore, a faint base, has but little affinity to linseed 
oil, and communicates part of its oxygen in a damp 
place to the metal iron it is to protect from rusting, 
thereby causing the iron to rust. This paint is a good 
“red wash” for wood, as can be noticed on barns 
painted with it, where any one can observe that the 
nail heads painted with iron ore paint rust all the 
same. ‘The chief good of iron ore paint is that it costs 
little. 

Again, the man who can cleanly scrape off rust from 
iron without resorting to filing, grinding, fire, or acids, 
is still unborn. The least trace of rust left will start 
anew corroding it in a damp place in spite of all paint. 
Iron painted while hot, as the professor will have it, is 
liable to destroy the quality of the oil when heated 
above 150° F., and adds nothing for its protection. 
Where durability of paint is required to protect iron, 
it should have a strong base of a pigment of poisonous 
quality—a strong base to unite with linseed oil in a 
chemical combination not soluble in water, and a 
poison to ward off all animal and plant life. Also the 
pigment must be such that it does not impart or con- 
duct oxygen to the iron. In all my years of experience 
nothing has proved better to preserve iron than pure 
red lead (not white lead) ground in raw, one year old, 
cold-pressed linseed oil, applied fresh from the mill to 
unrusted iron. Proofs of this have lain for years in a 
wagonmaker’s yard, deep in the ground, which when 
dug up were rusted through except where protected by 
red lead paint. 





An Old Indian For. 

A thorough examination has recetitly been made of 
Fort Ancient, the old Indian reitiaifis in Warren 
County, near Cincinnati, Ohio. This work has been 
conducted by Mr. Warren R. Moorehead, who has 
published a book on the subject. The ruins are very 
extensive, the whole fort being included within em- 
bankments that are 18,712 feet inlengtli. The extreme 
distance between the outer embankment of the old and 
new fort is 5,000 feet. The average height of same is 
12¢ feet, while in places it reaches a height of 22 feet. 
Mr. Moorehead states that the fort was a defensive 
earthwork which in time of danger was used as a place 
of refuge by some large tribe of Indians, and at certain 
periods a large village was sitaated within its walls. 
He believes that the structure was raised by some tribe 
as a fortification against some hostile nation, and that 
the natives residing within a large adjacent district 
were allied and held this structure in common, and fled 
to it in time of trouble, while in peace the fortification 
was kept in repair by a certain number who were de- 
tailed for that purpose. Over two hundred skeletons 
were exhumed in the excavations. There were two 
modes of burial; one in a grave of stone, while the 
more simple mode consisted in sifaply piling stones 
over the remains of the dead. Pieces of pottery and 
other relics were discovered. 

THE chicken business is a matter of wonderful im- 
portance to the table comfort and the financial outlook 
of the American farmer. Government statistics show 
that the annual expenditure in this line 18 $560,000,000 ; 
and despite the immense production of eggs, several 
tuillion dollars’ worth are annually imported to meet 
the deficiency of the home supply. 








Scientific American. 





Dangerous Havana, 

Havana's dangerous attitude to commerce is shown 
by the following communication in the Sanitarian : 

As the season approaches when the increasing heat 
produces a corresponding fear of disease, and the time 
is at hand when health and wunicipal authorities 
take special precautions against the outbreak or spread 
of infectious or contagious diseases, it may not be un- 
interesting to note down some aspects of the sanitary 
situation of the cities of the Southern States and of 
those countries lying adjacent to our southern line. It 
seems to be fully agreed that from one point comes the 
greatest danger to the South and the seaboard cities of 
the United States—that from Cuba, and especially from 
Havana, those diseases which are most to be dreaded 
during the heated term are wost easily imported. 

The inspection of the steamers plying between Ha- 
vana and the ports of the United States is so close and 
searching, and the penalties for infraction so severe, 
that the great body of the traveling public are fully 
protected against a possible infection. 

The steamers of the Plaut line arrive at this port at 
6 o'clock in the morning. They lie in the harbor, 
moored to a floating buoy, not anchoring directly until 
1 o’clock the same day, when they sail for Key West. 
The five or six hours are spent in discharging by light- 
ers the passengers, their luggage, and the limited 
amount of cargo, and receiving alike amount on board. 
The ships Mascotte and Olivette are as clean as con- 
stant work and untiring vigilance can make them. It 
speaks well for the care taken by Dr. Burgess, the rep- 
resentative of the United States Marine Hospital Ser- 
vice, and the officers of the line, when it is asserted 
that for 300 trips of the steamer Mascotte no case of 
contagious or infectious disease has been found aboard 
on arrival, nor has any person not complying with the 
regulations ever been permitted to land in the United 
States. 

Havana should be a healthful city, and it would be 
but for the uncleanly habits of the citizens and the 
total neglect of sanitary laws, which make the name a 
synonym for the dreaded fever. Swept daily in three 
directions by the strong winds, and with a natural sur- 
face sloping to the weter for all drainage, there is no 
natural condition why any infectious disease should 
obtain a foothold in a locality so highly favored ; yet 
the daily health reports show the presence of from five 
to thirteen cases of yellow fever, besides the usual num- 
ber of contagious diseases incident toa population of 
this size. 

The reasons for this endemic character of the yellow 
fever are perfectly clear. Most of the sewers are badly 
built and serve to collect and retain the sewage rather 
than discharge it. Some few of the later ones, built 
under the Spanish engineer officers, are good specimens 
of the art and are serviceable, but the irregularities in 
plan, the worthlessness of material, and, above all, the 
rascality in construction of those built prior to recent 
regulations for new ones, make them death traps and 
worse. The fumes from almost all the manholes and 
catch basins in the older part of the city are as deadly 
as carbonic acid gas ; and as it is now five months since 
rain has fallen, and there is no provision for flushing 
the sewers, the poison which flows steadily forth can 
be easily imagined. The outfall of these sewers is into 
the harbor, nearly all inside the line from Moro Castle 
across to the Casa Blanca. 

This harbor is like a bottle, the neck or narrowest 
part being about five hundred feet wide and expanding 
into an area one by one mile and one half. There is no 
flow of tide of any consequence, the average rise being 
but two feet. 

The sewage outflow falls directly into the still water 
under the wharves and there accumulates, and the 
harbor is gradually filling up with the concentrated 
extract of filth, which is death to disturb and sure dis- 
ease to be in smell of. Vessels lying at the wharves 
lose their crews, and even when hauled into the stream 
carry witb them the seeds of fever, to be propagated 
on board other craft which have had no communica- 
tion with the shore. There are many singular exam- 
ples of communicated contagion by air and wind 
related by the health officer of the Marine Hospital 
Service stationed here. 

Another hardly less deadly source of disease is the 
filthy condition of the streets. The wind seems to be 
the only scavenger. In a residence of two weeks I have 
seen no attempt at cleaning the streets, and the con- 
dition of those about the markets surpasses belief. Un- 
der this hot sun vegetable matter begins to decay the 
instant it is cut. The supplies appear to be brought 
in from the country in the crude form, with no attempt 
to prune away the surplus and useless stalks, and the 
result is a mountain of rotten refuse thrown out at the 
nearest door or window. 

The sanitary organization of the city is incomplete 
and inefficient. There appears to be no chief head or 
responsible authority with power to make and enforce 
necessary regulations. 

There are too many officials. Each ward has its own 
alealde or mayor, with a board of councilmen and staff 
equipment. All these are subject to the captain-gene- 





ral, but the endless cireumlocation and detail of official 


redtape defeat any attempt to grasp the subject as a 
whole. There are many highly educated and advanced 
thinkers in all departments of science and the profes- 
sions, men who keep abreast of the advance of sanitary 
progress in theory, but none who seem confident and 
competent enough to put theory into action. Hence 
the special branches which these men devote them- 
selves to flourish, while the general health and educe- 
tion retrograde. 

The real reason for the low standard of public health 
is said to be that the Spanish government is in constant 
financial straits, and has not the money for the sanita- 
tion of the city. The city is practically bankrupt. The 
paper money in circulation is worth ouly two and one- 
half dollars for one of gold, and the people are taxed to 
the utmost limit to maintain life. But this question of 
finance is aside from my purpose and cannot be here 
discussed. The facts are simply these: Here is a city 
situated in one of the most healthful localities in the 
world, a hotbed of infectious diseases and a plague 
spot for all its neighbors! Of this the people of the 
United States have repeatedly had sad experience, and 
as recently as only two years ago. It remains for usto 
so protect ourselves, if possible, that by no chance shall 
it ever again happen that we shall go through a like 
experience. FRANCIS. 

Havana, Cuba, April 1, 1890. 


Nitro-Glycerine in Doses, 

The other day a representative of the Star news- 
paper met Dr. H. H. Burchard, one of the clever and 
famous physicians of Philadelphia. In speaking of the 
progress of medical science in these later years he suid : 

‘** Have you any idea of how far high explosives are 
used in medicine? You cannot get your knowledge 
from books unless you ransack five hundred volumes 
and pick up the scattered items here and therc. It 
may surprise you to know that they are in daily use 
and of the greatest value in ali sorts of diseases and 
injuries. : 

‘There is, for example, guncotton, or, as we call it, 
pyroxylin. It is twice as powerful as gunpowder, but 
very much inferior to dynamite or nitro-glycerine. 
Dissolved in ether, it makes that wonderful compound 
we vall collodion. In this shape it is employed to pro- 
tect raw or injured surfaces. It dries rapidly—in fact, 
almost as fast as it is employed—and leaves behind a 
fine, elastic artificial skin, which is air and water proof 
against microbes and disease germs. Mixed with can- 
tharides, collodion makes the best blistering piaster 
known to science. Mixed with tannin or tannie acid, 
it makes a wonderful remedy for stopping the flow of 
blood from wounds. In cases of scalding and burning, 
collodion enables the profession to cover the exposed 
flesh in a manner never before possible. No secretion 
of the human body affects it, nor, on the other hand, 
does it exert any unpleasant or objectionable influence 
upon the system. 

** But of even greater value is nitro-glycerine. When 
used in medicine it is largely diluted, one part being 
mixed with one hundred parts of aleohol, and one drop 
of the resultant mixture is a dose. In this forin it is 
an adwirable antidote in cases of neuralgia of the heart 
and many cases of nervous disturbances of the human 
body. Thus it has been used and given wonderful re 
lief in nervous asthma, hiccoughs, headaches, and simi 
lar disorders, It has repeatedly cut short an attack of 
the chills and fever, and so eminent an authority as 
Dr. Robert Bartholow recommends it in certain forms 
of Bright's disease, and also for that most miserable of 
earthly ailments, sea sickness. 

* Thus far we have only begun to know the medi- 
cal virtues of guncotton, nitro-glycerine, and amy!- 
nitride. Beyond these there are over six high explo- 
sives of which we know little or nothing as to their 
real character, and nothing at all regarding their 
action upon the physical organization. It does seem 
curious, however, that substances which in large quan- 
tities are destructive of life and property,. should, in 
sinall ones, be beneficial to the sick and injured. The 
guncotton which blows a man up enables the phy- 
sician to destroy the pain of his raw members and to 
heal them in less time than was ever before poasible 
with other remedies.” 





Varnish for Confectionery, 
Take half a pound or more of gum benzoine, put it 
into a bottle and cover it with fourth proof aleohol, 
cork up tightly and let it digest for at least two weeks, 
shaking up once or twice a day. After which time 
you may pour gently off any quantity you may require 
for present use, It should be the thickness of thin 
sirup ; if used too thick, it is apt to appear in streaks 
on the work when dry ; if too thick, dilute it with aleo- 
hol. This varnish is perfectly harmless and very 
fragrant, resembling somewhat the odor of vanilla. 
It will also keep for years, growing better with age. It 
is a nice varnish for all kinds of choeolate work and 
candies ; pulled and clear. It forins, when dry, a thin, 
glossy film or skin over them, which prevents the ac- 
cess of the moisture of the surrounding atmosphere, 
and tends to keep them from becoming sticky for a, 








much longer period of time.— British Confectioner, 
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NEW ELEVATED RAILWAY. 
In all city streets where there are two surface rail way 
tracks there is a space between them of little use ex- 
cept for direct crossing. To utilize this space is the 
object of the elevated railway illus- 
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thus increasing its cheapness and at the same time its 
strength in resisting longitadinal strain. Who would 
have anticipated, a comparatively few years ago, the 
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| fineness from ‘inch rods and at greatly reduced cost, | certain to be a rapidly increasing quantity. The tele- 


graphs of the world are now said to exceed 500,000 
miles, but with the rapid growth of applied electri- 
city for lighting and the distribution of power, even 

the enormous quantity of wire re- 





trated on this page. 
It carries two tracks, supported 

















upon a single line of columns. 


quired for the maintenance and 
natural extension of telegraph sys- 
tems would be but a fraction of 








Taken in combination with street 
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tracks below, it practically solves 
the question of rapid transit. The 
upper cars move at high speed, 
make few stops, and carry people | 
quickly to long distances. 

The lower cars move more | 
slowly, stop often, and take local | 






































that needed in the whole field of 
electrical industry. 

Then to what diverse and almost 
contradictory purposes do we find 
wire applied in modern times. Ex- 
periments in the strengthening of 
heavy ordnance by wrapping wire 
while under tension around the 
steel cylinder are being conducted 














travel chiefly. Long distance pas- 





sengers can ride on the surface cars MM psp i 
to the nearest elevated station and UY 9 XK 
then take an express*train. YAr HE 

The drawings will explain the U “ 
construction. It is not designed to 
earry locomotives or such cars as 
are used on the elevated railways of New York and 
Brooklyn, but cars not much heavier than street cars, 
drawn by electrical or cable power. 

Single columns, placed between the surface tracks at 
distances of about 80 feet apart, carry triangular gird- 
ers, to whose sides are riveted brackets, carrying the 
tracks, which are made purposely without cross ties 
and very open, so as to obstruct light and air as little 
as possible. 

These brackets are extended above the tracks and 
earry longitudinal timbers which form safety guards, 
eatirely preventing cars from falling to the street in 
ease of derailment ; which itself is not liable to occur, 
as the usual guard timbers are placed on each side of 
the rails. 

The only question that can arise is whether the unba- 
lanced weight of one car or one train of cars, with wind 
pressure added, can be resisted by a single post. To 
do this only requires that the post should be stiff 
enough not to bend, and the foundation large enough 
not toupset. With the light rolling stock proposed, 
this is not difficult. 

The column is embedded in a block of conerete dur- 
ing its construction. This block is all below ground, 
and can be made as large as necessary. Both calcula- 
tion and actual experiment show that this is entirely 
practicable. 

The clear space left between street cars is about 28 
inches, and an 18 inch wide post can be set between, 
leaving 5 inches of clearance. This would require wire 
guards to be placed. over the windows and along the 
inner side of platform, as is done on most cable roads. 
This is the only change necessary. 

If the street cars use overhead electric wires, this 
structure can support them at every five feet if required, 
and in a position where they cannot be broken orcross 
other wires. 

If the cars above use electric motors, the direct wires 
ean be placed in safe position, and a return wire will 
keep the current from the structure. 

The advantages of this elevated railway, as claimed 
by the inventor, are: It 
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DETAIL ELEVATION OF CLARKE RAILROAD SYSTEM. 


creation of a new industry in the wanufacture of 
barbed wire for fencing, which continues to flourish 
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CROSS SECTION SHOWING ELECTRIC CONNECTIONS. 


in spite of its many detractors? For electrical pur- 
poses alone the use of wire, already so extensive, is 








more than doubles the 
capacity of exieting street 
lines. It has a gracefal 
appearance and gives the 
least possible obstruction 
to light and air. It gives 
perfect safety in operation. 
It carries electric wires in 
safety. It can be built for 
less than any other form 
of elevated railway. The 
inventor, T. C. Clarke, 
consulting engineer, 1 
Broadway! New York, will 
give estimates of cost and 
other information. 


ooo - —— 
Wire and ite Uses, 
Inventive genius is con 
stantly finding new uses 
for wire, and we are quite 
justified in anticipating 
that it will be found ,that 
in 1890 we had advanced 
bot a little way beyond 
the threshold in ascertain- 
ing ite adaptability. Ten- 
sile strength and flexibility 
are qualities that fit it for 
& great variety of uses, 
and when we add that it 
is comparatively fireproof, 
we have another impor- 
tant property in extend- 
ing its usefulness. By 
new processes of manafac- 
ture wire can be cold-rolled 
to almost any degree of 


THE CLARKE ELEVATED AND SURFACE RAILROAD SYSTEM. 
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with reasonable prospect of success, 
and, if successful, will add to the 
efficiency of an instrument of de- 
struction, while from the same mill 
may .come the wire which, woven 
into the form of a mattress, may 
bear the weight of some unhappy creature struck 
down by that wire gun of modern warfare, It is 
woven into door mats, which are rapidly gaining 
in popularity by reason of their cleanliness, and 
this has led to the employment of woven wire as 
floor covering in other respects, notably in railway car- 
riages, in hallways, and elsewhere where many feet 
pass. For such homelier purposes we may confidently 
look for a larger extension of its use, and in ways which 
we do not anticipate at present. Its advantage over 
fibrous material, in not retaining the dirt falling upon 
it, must suggest its employment in many ways where 
now the former is used. 

Two very modern uses of wire which are widely dif- 
ferent in their ultimate objects, but closely allied in 
the means employed to fit the wire for those diverse 
objects, may be mentioned. One is its use as a roofing 
material, and the other as the foundation for stage 
scenery. In both cases its lightness, durability, and 
safety from fire are elements of distinct advantage. In 
the one case the meshes are coarse, and in the other 
very fine, but in each the meshes are filled with a pre- 
paration which adheres firmly, making a continuous 
surface without crack or seam. For the roof, this pre- 
paration may be semi-transparent to admit light, or 
opaque, but for the scenery body it is made opaque, to 
prevent being seen through. The wire body thus pre- 
pared is the ground upon which the scene painter lays 
on the colors for the gorgeous spectacle, the beautiful 
glade, or the interiors which charm the playgoer. It 
is almost as flexible as canvas, and should greatly 
decrease the peril of fires in theaters; its use would 
certainly lessen the awful swiftness with which a thea- 
ter fire started sweeps through the tinder of the flimsy 
wings and flies. . 

Yet another most recent use of wire, which has been 
exemplified at some of the latest exhibitions in London, 
is in the construction of collapsing into a very small 
fraction of its original bulk for return as an “ empty.” 
The strength, durability, and convenience of this con- 
trivance should insure it a welcome and an extensive 
use. We have by no means 
exhausted the modern uses 
of wire. Braided or woven 
it is made into belts for 
driving the very machin- 
ery which produces it. It 
forms a waterial part of 
the dynamo that lights 
the factory, and it carries 
the directing voice of the 
manager from his office to 
the men who stand at the 
ponderous rolls and take 
the product from their 
jaws. It is used to stiffen 
the garments we wear, to 
support the flowers and 
tiny birds on the hats of 
women, to cage our sing- 
ing birds, for the blanks 
of screws and nails, and, 
in short, for innumerable 
purposes we cannot men. 
tion here and now.—ZJron- 


mongery, London. 

A pPInt of warm water 
taken on an empty 
stomach in the morning 18 
the safest and surest of all 
remedies for habitual con. 
stipation. It dissolves the 
fecal matter and stimu. 
lates peristaltic action, 
thereby giving a norma! 
action without pain. It 
tongue is coated, squeeze 
a lemon into the water and 
drink without sweetening. 
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ELECTRIC LIGHTING FOR AMATEURS. to the quart of solution, to maintain the amalgamation | tons of coal, and these would be distributed evenly 


It is now possible for any one to procure small in- 
candeseent lamps from the Edison Lamp Co. and from 
most dealers in electrical goods. The prices run as fol- 
lows : % 1, 2, 8, 4, and 6 candle lamps, one dollar each. 
These little lamps can be operated quite successfully 
by means of easily constructed batteries. It is, of 
course, @ little troublesome, and the expense of the 
electric light produced in this way is somewhat greater 
than other lights, but amateurs can derivea great deal 
of satisfaction from these experiments in electric light- 


ng. 


The battery may be made at home, from materials 





Fig. 1-ARRANGEMENT OF CARBON AND ZINC PLATES. 


that may be purchased from the manufacturers of the 
lamps or from any dealer in electrical supplies. Each 
cell of battery consists of two plates of carbon 2 in. 
wide, 44¢ in. long, and % in. thick, one zinc plate 2 in. 
wide, 4 in. long, and 4 in. thick, two strips of wood 
\¢ in. wide, 44 in. thick, and 4 in. long, two strong 
rubber bands, and an ordinary tumbler. 

The zine is amalgamated by dipping it in dilute sul- 
phurie acid (acid one part, water twelve parts), then 
sprinkling on a few small drops of mercury, rubbing it 
about with aswab formed of a piece of cotton cloth 
tied around the end of a stick. Every portion of the 
surface of the zinc should be covered with mercury. 
If the amalgamation is perfect, it need not be re- 
peated. c 

The carbon plates before use should each be heated 
at one end and saturated with paraffine for a distance 
of 144 in. from the upper end (and no more) to prevent 
thesolution from ascending the plate by capillarity. 
This is accomplished by heating the end of the plate 
over a lamp and applying a piece of paraffine or a 
paraffine candle until it is filled. No free paraffine 
should be allowed to remain on the surface of the car- 
bon, as it will interfere with making-a good electrical 
connection with the plate. 

The zine plate is placed between the two wooden 
strips. The carbon plates are placed outside of the 
strips and held by the two rubber bands, as shown in 
Fig. 1. 

The connection between the carbon plates and the 
wire leading away from the carbon pole is made by a 
doubled strip, a, of copper, the ends of which are in- 
serted between the wooden strips and the carbon 





plates. In asimilar way a copper strip, }, is inserted 
between the zine plate and one of the wooden strips. 
The tumbler forming the battery jar should be deep 
enough to allow the wooden strips to rest upon its rim, 
So as to support the plates a short distance from the 
bottom of the tumbler. 

The ordinary bichromate of potash solution is used 
in the battery. It is prepared by making a saturated 
solution of common bichromate of potash in warm 
water, then, after cooling, adding very slowly a quan- 
tity of common sulphuric acid, equal to about one- 
fifth of the bulk of the bichromate solution. It is 
advisable to add to the solution a very small quan- 
ty of bisulphate of mercury, say one-eighth ounce 





of the zine. 

The salts known as the C. & C. battery compound are 
excellent and very convenient for use in batteries of 
this class. It is only necessary to dissolve this com- 
pound in water to form the exciting solution. 

This material is sold in tin cans containing two or 
three pounds. It absorbs moisture rapidly, so that 
when it is to be used in small quantities, it should be 
transferred to a stoppered glass jar. 

It is, perhaps, needless to say that great care should 
be exercised in handling the solution, as it is poisonous 
and destructive to clothing, carpets, etc. Thesame re- 
mark applies to the battery compound. 

One cell of this battery should be allowed for each 
candle power of the lamp. The zinc of one cell should 
be connected with the carbon of the next, as shown in 
Fig. 2. The battery may be arranged as a plunger. 
Directions for making a battery of this kind were given 
on page 116, of volume 57, of this journal. 

In Fig. 3 is shown a convenient bracket for support- 
ing small electric lamps. It consists of two curved 
wires attached to a small piece of board by means of 
screws which also serve as binding screws for attach- 
ing the wires. The lamp is suspended from eyes form- 
ed in the ends of the wires. This device may be used 
as a standard, as shown at 1, as a hanger, as shown at 
2, or as a bracket, as at 3. 

In Fig. 4 is shown a series of three small lamps con- 
nected with three cells of battery. 

The lamps in this case are connected in parallel or 
multiple are, 7. e., one binding screw of each lamp is 
connected with one wire from the battery. The other 
binding screws of the lamps are all connected with the 
remaining pole of the battery. 

Copper wire, No. 18 or larger, should be used for 
making the connections. The battery will run con- 
tinuously with a single charge of the solution for about 
three hours. Should the solution become warm and 
give off hydrogen, the zinc should be reamalgamated at 
the points where it is violently attacked. 

How to Prevent the Spontaneous Ignition of 

Coal in Ships. 

In a paper recently read in London before the In- 
stitution of Naval Architects, Professor Vivian B. 
Lewes advocated the ejection of compressed carbonic 
acid gas, and explained his plan as follows : 

If carbonic acid gas is compressed under a pressure of 
36 atmospheres at a temperature of 32° Fah., it is con- 
densed to the liquid state, and can be obtained in steel 
vessels, closed with screw valves. On opening the valve, 
some of the liquid is ejected into the air, and on com- 
ing down to the ordinary atmospheric pressure, is in 
a moment converted into a large volume of gas. Con- 
version from the liquid to the gaseous state means the 
absorption of a large amount of heat, and so great is 
this, that everything near the stream of new-born gas 
is cooled down, and some of the escaping liquid is 
frozen to a solid having a temperature of —108°4° Fah. 
(—78° C.). I should suggest its use in the following 
way for the checking of ignition in the coal cargo : 

The nozzle attached to the screw valve on the bot- 
tle of condensed gas would have a short metal nose 
piece screwed on to it, the tube in which would be cast in 
solid, with an alloy of tin, lead, bismuth, and cadmium 
which could be so made as to melt at exactly 200° 
Fah. (98° C.). The valve would then be opened, and 
the steel bottle buried in the coal during the process 
of loading. The temperature at which the fusible 
metal plug would melt is well above the temperature 
which could be reached by any legitimate cause, and 
would mean that active heating was going on in the 
coal. Under these conditions, the pressure in the steel 
eylinder would have reached something like 1,700 
pounds, and the moment the plug melted, the whole 
contents of the bottle would be blown out of it into 
the surrounding coal, producing a large zone of intense 
cold, and eooling the whole of the surrounding mass 
to acomparatively low temperature. The action, more- 
over, would not stop here, as the cold, heavy gas would 
remain for some time in contact with the coal—diffu- 
sion taking place but slowly through the small exit 
pipe. 

When coal has absorbed as much oxygen as it can, 
it still retains the power of taking in a considerable 
volume of carbonic acid gas, and when coal has heated 
and then been rapidly quenched, the amount of gas so 
absorbed is very large indeed, and the inert gas so 
taken up remains in the pores of the coal, and prevents 
any further tendency to heating. Indeed, a coal which 
bas once heated, if only to a slight degree, and has 
then cooled down, is perfectly harmless, and will not 
heat a second time. It is not by any means necessary 
to replace the whole of the air in the interstices of the 
coal with the gas, as a long series of experiments show 
that 60 per cent of carbonic acid gas prevents the igni- 
tion of the most pyrophoric substances. A hundred 
cubic feet of gas can be condensed in the liquid state 
in a steel cylinder 1 foot long and 3 inches in diameter, 
and it has been shown that a ton of coal contains air 
spaces equal to about 12 eubic feet. One of these cyl- 
inders would therefore have to be put in for every 8 





through the cargo, and near the alarm thermometers, 
which would be set to ring a degree or two below the 
point at which the fusible plug would melt. The bell 
ringing in the captain’s room would warn him heating 
was taking place, and the bell would continue to ring 
until the cylinder had discharged its contents and had 
cooled down to a safe degree, so that the whole ar- 
rangement would be purely automatic, and yet the 
officers would know if everything wassafe. If the pre- 
cautions advocated were taken, no danger could arise 
until the arrival of the ship at her destination, and the 
commonest precautions would then suffice. 
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Fig. 3.-LAMP SUPPORT. 


In conclusion, Professor Lewes remarked that the 
question of preventing the heating and ignition of 
stores of coal on land and ready for use in bunkers 
could not be met so well by the use of the liquid gas, 
and in these cases it would be found beneficial to dress 
the coals with a little tar or tar oil, which would close 
the pores, and to a great extent prevent oxidation. 
He believed this was advocated by Lachman about 
1870. Crude petroleum in small quantities for this 
purpose would also be found valuable, for it had no 
tendency to oxidize itself, and lowered the tendency in 
other bodies, besides coating them and so preventing 
access of oxygen. 

cneaidiemettapeapscions raters cadiehies 
The Plate Glass Industry. 

The manufacture of plate glass is evidently one of 
the most prosperous industries in the United States 
to-day. But whether it will continue to be such, in 
view of the large increase of capacity projected, is a 
question which time alone can determine. There are 
already eight great works in operation, viz. : Crystal 
City, Duquesne, Creighton, Tarentum, Ford City, 
New Albany, Kokomo, and Butler, capable of making 
from 9,000,000 to 10,000,000 square feet of glass per 
annum, according to recent estimates, or almost as 
much as the present requirements of the country call 
for. What then is to become of the heavy additional 
production promised is not known, without lower 
prices for the article can greatly augment consump- 
tion. But the work on new plants and additions to 
old ones is going on just the same, nevertheless. At 
Charleroi, the newest industrial city of Pennsylvania, 
a huge plate glass establishment is being erected, and 








Fig. 4.—-LAMPS CONNECTED IN PARALLEL. 


will be equipped with glass machinery by the Ranken 
& Fritsch Foundry and Machine Company, of St. 
Louis, at a contract cost of $308,000. The Diamond 
Plate Glass Company, of Kokomo, Ind., through a 
branch $2,000,000 incorporation, is putting up a works 
at Elwood, Ind., to make 20,000 feet of finished glass a 
day and give employment to about 2,500 men. The 
Pittsburg Plate Glass Company purpose doubling their 
present plant at Ford City, at an outlay of $1,750,000, 
so as to surpass all competitors in the matter of ont- 
pat, at home or abroad. Other companies still are en- 
larging, and entirely new enterprises of the kind are 
being either actually organized or talked of in various 





parts of the country.—Age of Steel, 
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The Care of House Plumbing. 

It is not all of life to live, nor all of plumbing to 
plumb. Simply to live is to fail in all the purposes of 
life. So the simple fact that a residence has been 
plumbed does not eternally secure the sanitary drain- 
age of a house. This work, however perfect when 
placed, may in time get out of order and need repair. 
The settling of a building may break a joint or other- 
wise cause defects in the drainage which no foresight 
of the best plumber in the country could prevent. 
Decay is written on the face of everything, and plumb- 
ing work forms no exception and should receive the 
best of care, for its perfection is of the highest import- 
ance to health. In regard to its care a writer in the 
Sanitary Hra points ott the importance of efficient 
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of machinery he sees suggests something to his busy 
brain, and, in fact, everything that he observes sug- 
gests an improving device to him. But it is rarely or 
never plain sailing with him in anything he under- 
takes. One of the things that troubles him a great 
deal is the improvements he is all the time making of 
his own work; and often, when he has secured a 
patent on some machine, his mind has so far advanced 
in improved devices for it that what he has secured is 
practically valueless to him. 

One of the main things for an inventor to learn in 
the invention of machinery is to have in every machine 
as few parts as possible, to make them direct-acting, 
and have the machine or thing, as a whole, easily ope- 
rated. Mr. Edison once said that very many of the 
most meritorious inventions that were ever made were 





care of plumbing and suggests two annual tests of the 
safety of the drainage. The water test, as suggested, 
would probably be disastrous to carpets, etc., in some 
instanees and could be replaced by other tests. The 
Sanitary News agrees with the Sanitary Hra on the 
importance of inspection, but suggests that it would 
be to the interest of the householder to have a qualified 
plumber to do the work. Nooks and corners, fixtures 
and exposed pipes can be kept clean by any one, but a 
proper inspection of the plambing work can best be 
made by a plumber. The writer referred to says : 

“The disease-breediug dangers of house drainage 
require of the occupant accommodated with water car- 
riage of waste a well instructed and perpetual vigilance. 
The best plumbing ie liable to deterioration from a 
variety of causes, like everything else, and the worst 
needs no comment, except that there is enough of it to 
make expert examination of the system from top to 
bottom before buying, accepting, or hiring a house, 
the plainest dictate of prudence. Not only at the 
beginning, but at least once a year ever after, all the 
pipes and joints should be tested for leaks by plugging 
up the mouth of the house sewer or drain, and filling 
the whole system with water by the ventilating pipe 
at the roof. Leaks, if any exist, will then manifest 
themselves by the gradual lowering of the water at the 
top of the filled ventilator pipe, and will locate them- 
selves by wetting the premises—which should be at all | 
points open to inspection for this purpose. If in that 
ease no leak should appear within the house, and yet | 
the test water should lower, the defect is in the drain, 
which will rapidly create a pestilent condition in the 
soll near the house if not remedied. Obstructions, 
however, may possibly frustrate the water test, or the 
peppermint test, and this should be guarded against 
by particuiar tests from floor to floor. If the pipes are 
tree, the pouring of a little oil of peppermint into the 
ventilating pipe gives a very delicate test of leaks by 
ite strong eseaping odor. But as this may not be defi- 
nite enough as to the locality, the house cat may be 
employed as a detective, by using instead the oil of 
valerian or ‘catnip,’ which the creature’s nose will 
loeate infallibly if the least aroma of her favorite per- 
fume transpires through the joints. 

“Constant attention to the nooks and corners about 
and within the pipes and fixtures is even more neces- 
sary to cleanliness and health than in all other parts of 
the house, and nothing of that sort should be boxed 
up out of sight. The traps should be occasionally 
examined, especially after continued disuse, to see that 
they are full of water at all times, and free from other 
deposits. The safes, or drip pans, under basins and 
water closets, as well as the interior of the latter, 
should be reguiarly cleaned, and the waste or soil pipes 
should be dosed with strong lye to clear out the tena- 
cious slime that adheres to their sides. 

** Bat in the propef sanitary care of the house drain- 
age there is great help to be had from the most im- 
proved fixtares. This is a subject well worth thorough 
stady by every householder.” 
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The Inventor of To-day. 


A writer in the Boston Herald says: If there is any 
man to whom the term ‘‘ self-made” will most truly 
apply, it is the inventor. He must possess three gen- 
eral characteristics peculiar to all men who achieve 
success in life, but in more full development than most 
others, to wit, ingenuity, enthusiasm, and persever 
ance. Like the true poet, his soul isin his work ; but 
his is the poetry of substantial achievement, which 
gives wealth, as well as happiness, to mankind. If it 
be desired to harness the forces of nature for human 
benefit, the inventor devises the harness in the shape 
of machinery to operate with. Every comfort which 
we enjoy in civilization bears the sign manual of the 
invertor’s skill. Our clothing, furniture, the houses 
we live in, our means of travel, the carriages and ships 
we own and employ, the books and papers we use, 
even the luxuries we can command, are all largely due 
—at least their best utility and excellence are—to the 
genius of the inventor. 

The first success of the inventor, no matter how 
insignificant it may be, is usually the first step in a 
new life of the most absorbing interest to himself, and 
satisfaction also; but it is likewise the first step in the 
treadwill of unceasing effort and thought—a trea..il 
that never stops for him while life remains. Go wiere 


-— 
> 





not successful, because it required some skill and 
brainwork to operate them. ‘*To make a success of a 
thing,” he added, ‘‘you must have it so simple and 
easy of operation that a mule can operate it. Then 
you have a thing that will come into general use, if it 
is presented to the world in a business way.” 

The newer fields of invention are most promising for 
the young inventor. One of these is electricity. The 
best inventions in this field have mostiy been made in 
the last fifteen years—largely, indeed, inside of the past 
decade. Here the tield is opening out and widening 
all the time, as new applications of the electric current 
or electric energy are being constantly discovered. 
Already the inventors in this field can be counted by 
the hundred, and there are, perhaps, more successful 
ones among them—that is, the ratio is greater than in 
any other field of invention. Just for a moment look 
at the prospect here presented. In the electric current 
we have an element of power that is more easily con- 
trolled and handled, more easily diffused over large 
areas, more adaptable to a greater variety of purposes, 
than any other of the forces of nature within our con- 
trol. It will heat our houses, do our cooking, furnish 
us with light, and convey power anywhere that we 
may desire it to, and in any proportion we may call 
for. This covers a wide range of application, but it by 
no means exhausts the uses and purposes to which 
electricity can be applied, and this field, it will be 
seen, is therefore a most promising one to the young 


inventor. 
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Mat Manufacture in Cochin, 

The following account of the history and manufac- 
ture of Wadakaucherry mats has recently been given 
in areport on the Agricultural and Industrial Exhibi- 
tion held at Mysore in October of last year. 

The mats are made at Wadakaucherry, a taluk of 
Cochin. They are known at the place by the simple 
name of grass mats, and are recognized elsewhere by 
the name of Palghat and Kavalapasa mats, other 
places of manufacture. The industry was introduced 
into Cochin from Kavalapasa about forty years ago. 
At first there was but one family engaged in the trade; 
it has now increased to three, consisting in all of 
twenty souls. Both males and females are employed 
in the work. The men were originally brought for 
making mats from the Sircar, and were provided 
with free quarters. Such is the short history of the 
introduction of the industry into Cochin. 

These mats are made, like the Palghat mats, of a 
kind of sedge (Cyperus Pangoret) grown by the side 
of swamps and rivers. The sedges grow to a height 
of six feet by one and a half inches in circumfer- 
ence, and are of a triangular shape. They are col- 
lected in the rainy season. The culms or stems are 
split, and the inside pith removed, and are then dried. 
Each stem may be split into from four to eight, or even 
twelve, according to the delicacy of the texture in- 
tended. The strips are then well seasoned and sewn 
into mats. Women are mostly employed in the collec- 
tion and splitting of the stems, while the actual weav- 
ing is done by men. The loom used for the purpose is 
of simple construction, consisting of two bamboo pieces 
at either end, attached to pegs driven in the ground. 
The warp consists of twine made of country hemp, and 
is prodaced by the weavers themselves. In special 
cases cotton thread is also used instead of twine. The 
process of weaving is done by the strips of sedge being 
passed to and fro crosswise, by means of a stick with a 
hole at one end of it to which the sedge is attached. 
The warps are passed through a movable piece of 
wood with as many holes as there may be warps, and 
are tied up to the bamboo pieces at either end. Ac- 
cording to the number and nearness of the warps, the 
greater is the delicacy and strength of the texture. 
The woof is made compact by means of the piece of 
wood above described. 

The distinguishing peculiarity of the Wadakau- 
cherry mats is their brilliant color. Only four varie- 
ties of it can, however, be had, namely, the white, 
black, red, and yellow; of these the last is the readiest 
to fade, and is obtained from a peculiar solution of 
turmeric and cassia leaves. White is the natural color 
of the strips when properly prepared, red is obtained 
by boiling the strips in water containing sappan wood 
and cassia leaves, black is but a conversion of red by a 
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of gall nuts and green vitriol, and by subsequent 
soaking in a preparation of black clay. The difficult 
and dextrous portion of the work is the splitting and 
dyeing of the strips; the same haveto be colored with 
different colors, and this has to be done very carefully 
with reference to the size of ornamental work intended 
to be produced. When one color is being worked at, 
the rest of the strip which has to be colored differently 
will be closely covered with the outer covering of the 
plantain tree. The process of drying and dyeing the 
strips may take a fortnight. 

Natives use the mats as seats, and also for mattresses 
in the hot weather. A sort of social distinction is as- 
sociated in the offer of these mats as seats, and among 
the vulgar, disregard of it on ceremonial occasions 
tends to foment disputes. These mats are also used 
for flooring, and are then woven to the size of large 
halls and rooms. The mats vary in price from 1! to 10 
annas, while the supéfior kinds fetch from 15 to 25 
rupees, according to quality. 

Experimenté have been made with other colors be- 
sides those jd#t mentioned, but hitherto without suc- 
cess. If the iidustry were carried on by organized 
capitalists, these experiments might perhaps be suc- 
cessfully repeated, and many other improvements ef- 
fected, such as facilitating the splitting of the sedge 
and keeping it compact by means of mechanical aid, 
and also relieving the weavers from the stooping they 
have always to assume when engaged in the work. 

The mats of Wadakaucherry, compared with those 
of Tinnevelly, are gerierally superior in color and or- 
namental work, but are less pliable, though the strips 
are sometimes more delicate. 

Endurance of the Odor of Musk. 

Many marvelous accounts are related in works on 
pharmacy and organic chewistry, with regard to the 
extraordinary duration of the scent of musk, and the 
extremely small loss of substance which a grain or two 
of this substance, exposed to the air, has been found to 
undergo in the course of several months, or even years. 
But an instance of this endurance of the musk odor 
has come under our personal observation in ths tollow- 
ing manner. In 1850, at Brussels, three small volumes 
were presented to us. They were bound in red 
cloth, and inclosed in a green cardboard case, In this 
case a very minute quantity of musk mixture, from a 
sachet, was placed in order to scent the volumes. 
Since the year 1850, these three little red volumes, in 
their green cardboard case, have been constantly ex- 
posed to the air, on the shelves of a library, as well as 
to daylight. They have been in constant, almost daily 
use (for they are standard works of reference), and they 
have traveled with the writer to Ostend, to Paris, to 
Frankfort, to Scotland, to the South of England, to 
various seaside resorts, to London, and many other 
places ; yet, at the present moment, after a period of 
forty years, and being exposed to many kinds of 
climates, these little books retain their odor of musk, 
which is as powerfal, especially on warm days, as it 
was in 1850 when the volumes were received. 

A new invention by Messrs. E. Schnauffer and H. 
Hupfel, of Frankfort, for the manufacture of a substi- 
tute for musk, isan imitation of the old method of mak 
ing artificial musk by treating oil of amber with nitric 
acid ; only the authors above named use other hydro- 
earbons, namely, benzene, toluene, or xylene, which 
also belong to the aromatic series. But these are first 
converted into isopropyl, isobutyl, or isoamyl deriva- 
tives, and then nitrated. The products of this reaction 
are thrown into water, whereupon a reddish brown oil 
separates; this is washed several times with alkaline 
water to withdraw all residue of nitric acid. In the 
concentrated condition this oil has a sweet odor, and 
when diluted in alcohol it gives off a penetrating, en- 
during odor of musk. Here is an example of the op- 
eration in question with xylene. Metaxylene, as it is 
called, is heated with isobenzyl, aleohol, and chloride 
of zine, under pressure, and the resulting compound, 
known as dimethylisopropylbenzene, subsequently 
treated with nitric acid yields the oil C,.H,,NOs, which 
is the musk odor in question. For perfumery purposes 
it would be used in the form of a dilute alcoholic solu- 
tion.— Monthly Magazine. 

GrorGE W. CARTER, who discovered natural gas in 
Indiana, and to whose pluck and energy its success in 
that State is due, recently died at Eaton, Ind., from 
paralysis. Several years ago, at Muncie, he sunk a well 
several hundred feet deep, on the banks of the Missis- 
sinewa River, after coal, which was supposed to be 
there. On striking the Trenton rock, the gas odor 
frightened away the diggers, who did not know what 
it was that they had found. The well was filled up 
and the coal search abandoned, no one knowing the 
usefulness of the new discovery. When gas was found 
at Findlay, Mr. Carter was one of the passengers on an 
excursion train run over to see the wonder. He found 
the great new fuel to be nothing more than what he 
had abandoned. .He went home and sunk a well where 
he had filled the one up before, and got the first gusher 
in Indiana. There is now talk of erecting him a monu-. 
ment. 
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AN IMPROVED COMPOUND ENGINE. 

The engine herewith illustrated has been patented 
py Mr. John Riekie, of Saharanpur, India. It has 
two high pressure cylinders, and between them a low 
pressure cylinder, all in line with each other, and their 


pistons secured to @ common piston rod connected in! 


the usual way with the driving shaft. Into 
the inner ends of the high pressure cylinders 
as shown in Fig. 2, lead live steam ports 
opening into the ends of the steam chest, 
which is preferably of cylindrical form, and 
contains a hollow cylindrical valve, shown 
in Fig. 1, connected with a valve rod ope- 
rated in the usual manner from the main 
shaft. Into the ends of the steam chest lead 
pipes connected with the boiler, and from 
the top of the steam chest in the middle 
extends the exhaust pipe, channels there- 
from leading to the interior. The steam 
chest is also connected near its middle by 
ports with the ends of: the low pressure cyl- 
inder, and from these ports lead pipes con- 
nected with ports leading to the outer ends 
of the high pressure cylinders. In the peri- 
phery of the cylindrical valve are annular 
grooves connected with the interior of the 
valve, and grooves adapted to register with 
the ports connected with the ends of the 
low pressure cylinder and with branches of 
the exhaust pipe. With this construction 
the boiler pressure of the steam does duty 
for one stroke in the high pressure cylinder, 
after which this cylinder is converted into a 
steam chamber on the return stroke of the 
piston while the steam is doing a second 
duty, expanding in another cylinder. In 
this way equal power is exerted on the crank arms at 
all stages of expansion, compounding being done on 
each crank separately. 


AN IMPROVED DYNAMOMETER. 

A power indicator and recorder designed to accu- 
rately measure or weigh the power necessary to ope- 
rate a machine or a number of machines driven from 
the same shaft, and automatically record the amount, 
is shown in the accompanying illustration, and has 
been patented by Mr. Emery Nixon, of Toronto, 
Ontario, Canada. The driving pulley is mounted to 
turn loosely on the driving shaft, and is turned by a 
pin engaging one of its spokes, the pin being secured 
near the outer end of one arm of a two-part bar made 
to loosely clamp the hub of a wheel secured on the 
driving shaft. The end of the other arm of the bar is 
held to slide on a segmental guide bar secured in lugs 
on the inside rim of the wheel, there being on this 
guide bar a coiled spring, one end of which presses 
against the arm and the otber against 
the lug farthest from it. In the 
hub of the two-part bar is a spiral 
groove, into which fits a pin secured 
on a dovetailed bar fitted to slide ina 
groove in the hub of the wheel, the 
bar extending parallel with the driv- 
ing shaft, and having on its outer end 
a lug engaging an annular groove in a 
ring held coneentric with the shaft, 
and provided with a bar which ope- 
rates the indicator, suitably mounted 
in proximity thereto. The bar operat- 
ing the indicator is pivotally connected 
. byalink with a segmental gear wheel 
in the indicator casing, this gear wheel 
operating a pointer which travels over 
adial. The indicator-operating bar is 
also pivotally connected by a link with 
one end of a lever operating the regis- 
tering device, provided with a pencil 
adapted to mark on a graduated card. 
With this construction all the power 
used to run the driving pulley is com- 
municated through the dynamometer, 
one arm of the two-part bar pressing 
against the spring on the inside of the 
ri of the wheel fixed on the driving 
shaft, with a force proportionate to the 
amount of power used, and, by means 
of the connections through the spiral 
groove of the hub with the indicator 
and recorder, the load carried by the 
driving shaft is regularly measured 
and recorded. 

For further information relative to 
this invention address Mr. Spencer Love, No. 104 
Adelaide Street East, Toronto, Ontario, Canada. 
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WivDow plants may be grown any season of the 
year in the following manner: Soak a large piece of 
coarse sponge in water, squeeze half dry, and sprinkle 
in the openings red clover seed, millet, barley, grass, 
rice, and oats. Hang it in the window where the sun 
shines a portion of the day, and sprinkle daily with 
water. It will soon form a mass of living green where 
even the clover will bloom. 
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Difficulties Encountered in Statistical Work. 
Francis A. Walker, President of the Massachusetts 
Technological Institute, on the study of statistics in 
colleges and technical schools, says : 
Those who have never tried their hand at statistical 
work will fail to appreciate the difficulties to be en- 





countered at the start, and the frequently recurring 
need of going back and beginning all over again. To 
go to a series of extended tables with multitudinous 
subdivisions, in which a given total is distributed 
among many classes, and to take therefrom just what 
you want, no more, no less, and no other, to make sure 
that your parts when put together will form a whole, 
and that no direction conveyed by the heading of a 
single column has been neglected, is a task for which 
men must be trained, and in which they must be 
practiced, going from simple and easy examples to 
complex and difficult ones, by patient steps. The great 
majority of editors and writers for the press, the great 
majority of legislators and public speakers, either fail 
on such work, or, as is most likely, judiciously avoid 
the attempt, even though statistical matter altogether 
relevant to the subject, and which might be made 
most interesting to their readers or hearers, lies on 
every side of them. The learned president illustrates 
the power a real master of statistics wields over his 
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hearers as follows: Attend a meeting where Mr. 
David Wells is speaking, and see how he holds the 
crowded audience in close attention for two hours, 
with no help from rhetoric, eloeation, or gesticulation, 
merely by the strong, vivid, effective way in which he 
marshals figures. In my long experience in office at 
Washington, nothing struck me more forcibiy than 
the helplessness of congressmen—even, with few excep- 
tions, the acutest and best trained—to get up the 
figures for their own speeches. No matter how clear 
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present, few of them could readily and ecnfidently 
resort to tho government publications at hand for the 
statistical materials with which to illustrate and én- 
force their views; and the gratitude with which they 
would accept and acknowledge some trifling assistance 
from a well trained clerk was almost ludicrous, I do 
not intend any disparagement by this 
statement. Statistics have a language of 
their own, and hée who would use them 
must first learn that language ; and this is 
as yet taught scarcely any where. 


The Naval Fight of the Future. 

Each vessel will clear for action a8 soon as 
the other is discerned—perhaps five miles 
away. Each will probably slow down at 
first, inorder to gain time for preparation, 
and especially for getting the steam pressure 
up to the highest point. Forced drarght 
will at once be started, and the subdued 
roar of the air driven through the farnates, 
to accelerate combustion, and the whirr of 
the dynamos, will be added to the clang of 
the gun breech biocks, as they are swung 
open to admit the projectile to the breech, 
the hum of the ammanition hoists raising 
powder and shell to the decks, and the 
quiet, firm orders of authority. On deck 
the Gatling guns and revolving cannon, and 
the rapid-fire guns in the tops, are got noise- 
lessly into readiness, the captain takes his 
place in the armored conting towér with 
the chief quartermaster and his aid, the 
executive officer assunies charge of the bat- 
tery, and remains near at hand to take the 
captain’s place in case of his death or disa- 
bility, the range finders are got into position, and the 
officer in charge begins to report from time to time the 
distance of the enemy, now drawing closer, 

Probably nota shot will be firéd anfftil this distance 
is reduced to 2,000 yards, and probably both ships will 
keep pointed toward each other until that time. But 
now what will the contestantsdo? It has been held that 
both will advance steadily toward each other—each 
commander hoping that some false urove on the part 
of his adversary will enable him to rush forward, dis- 
charge his bow torpedo at 500 yards, and perhaps fol- 
low it up with his ram and end the fight at once—until 
they have approached so close, say 500 yards, that 
neither dares to swerve lest he himself be rammed, so 
that the ships will at length collide end on, and may 
be both sink ! 

The various inventions of the past few years, rapid- 
fire guns, high explosives, torpedoes, submarine boats, 
dynamite guns, and range finders, the increased power 











their conception of the positions they wished to 





and perfection of steam and electric machinery, the 
improvements in powder and in steel 
for projectiles and for armor, have not 
revolutionized naval science so much 
as they have broadened it, The prin- 
ciples of strategy remain the same, and 
so does the necessity for the seaman’s 
skill. Engineers constract, inventors 
invent, experiments are tried, sham 
battles are fought, and heated discus- 
sions agitate the naval mind, but the 
only thing that can determine the real 
conditions of modern naval warfare is 
a modern naval war.—Lieut. Bradley 
A, Fiske in the Forum. 
a eee 

Gunboats for Interior Africa. 

The British government has re- 
cently intrusted Messrs. Yarrow & Co., 
of Poplar, with the construction of two 
steel shallow draught steamers to serve 
as gunboats, of special design, for the 
navigation of the Zambesi and Shire. 
These boats merit attention, owing to 
the novelty of their construction. 
They are of the stern-wheel type, 90 
feet in length by 16 feet beam, and 
having a draught of from 18 inches 
to 2 feet, and are of about the sane 
tonnage as the passenger steamers 
plying between London Bridge and 
Chelsea. They will be shipped in 
pieces and put together at their des- 
tination. The most remarkable fea- 
ture of Messrs. Yarrow’s contract is that 
they have undertaken to put them to- 
gether at the mouth of the river and 
have them ready for steaming within 24 hours after arri- 
val without going ashore or having any recourse to the 
land on either side of the river. At the same works 
there are being built, side by side with the English 
boats, six boats for the Portuguese government, for 
service in thé same district. These were contracted for 
immediately after the recent expedition ap the Zambesi 
in three steamers, also built by Messrs. Yarrow, of 
which Major Serpa Pinto was in command. The Por- 
tuguese will, therefore, before long, have a small fleet, 
consisting of nine gunboats, on the Zambesi. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Exnaust Nozzie.—Lewis P. Garner, 
Ashland, Pa. This is a device specially adapted for 
locomotive engines, and is designed to govern the ex- 
haust by increasing or diminishing the ontlet, while it 
may aleo be made to produce back pressure on the 
piston in the cylinder when it is desired to brake the 
engine. 

MANUFACTURE OF WATER Gas — 
Charies E. Burdel!, New York City. This invention is 
for an apparatus in which superheated steam and oil 
are injected into an incandescent mass of anthracite 
coal, decomposing the superheated steam and combin- 
ing the oi] vapor to form oil and water gas, the appara- 
tus being designed to effect a saving in fuel, time and 
labor, and afford a gas having bat a small portion of 
deleterious matter. 











Ralliway Appliances. 


Grip ror Cars.—Jacob M. Isenberg, 
Mines, Pa. Combined with a governor and a latch 
actuated thereby is a cradle pivoted at one end of the 
car and terminating in hooks or claws, the cradle being 
adapted for engagement by the latch, the device being 
designed for ase with the care of inclined roads, and 
acting aatomatically when the speed of the car is in- 
creased, as by the breaking of a cabie, to clamp the ties 
of the track. 

TRusSING FoR CARs. —- Ferdinand E. 
Canda, New York City. This invention provides for 
dividing the length of the car between the body bolsters 
into four or more panels by the addition of one or more 


crops sille and necessary supporting struts, the auxiliary |" 


sills, strate and truss rods being placed below the floor 
level to allow of supporting the central portions of the 
car without cbetracting the floor apace. 


LABEL HOLDER FOR FREIGHT CARS. 
~Martin Williams, St. Johneville, N. Y. This is a 
frame for card labels with an adjustable support 
journaled to rock on the frame and release the card, 
displaying the destination, or for a similar use, to avoid 
nailing such cards on the side of the car, the device 
hold-ng the card or label antil it is designedly removed, 





Miscellaneous, 
VaLvsE.—Patrick Conway, New York 


Scientific American. 


ends to increase or diminish the size of the trellis, being 
adapted to be applied to flower pots of various sizes to 
sapport plants or vines without interfering with their 
roots. 


Puzzie. — Wofford Brown, Parkers- 
burg, West Va. Combined with a movable board are 
pins arranged thereon to form end triangles at dia- 
metrically opposite corners, other triangles being 
placed centrally thereto, while there are single corner 
pins, and removable balis or objects are to be made to 
enter the different triangles as the board is held at dif- 
ferent angles. 


Winn WHEEL.—Asa W. Chamberlin, 
Stratford, Iowa. In this wheel the fans have upper 
and lower halves with rear projections and connected 
by an edge rod having a stop hinged on the fan arm, 
there being governor balls to attach to the arms by 
which the wheel may be gauged so that it cannot run 
above a certain speed, even if the work be light, and the 
usual vane being dispeneed with. 


CENTRIFUGAL CREAM SEPARATOR.— 
Carl A. Hult, Denver, Col., and Oscar W. Hult, New 
York City. In this separator the milk is supplied 
from a can to a spreader chamber below and thence to 
an inner receptacle capable of being rapidly revolved, 
whereby the milk is thrown in contact with the walls 
of the receptacle, and escapes by an outer channel, 
while the cream, being lighter, collects around the 
shaft and passes out thence through an undercut recess, 





NEW BOOKS AND PUBLICATIONS. 


Gems AND Forgien Stones oF NORTH 
AMERICA. By eorge Frederick 
Kunz. The Scientific Publishing 
Company, New York. 1890. Large 
8vo. Pp. 336. Price $10. 

This superb work is worthy of a high place in the 

literature of the subject. Its author has heen for years 

gem expert for Tiffany & Co,, New York City. He is 
also special agent of the United States Geological Sur- 
vey and of the llth United States census, member of 
the Mineralogica) Survey of Great Britain and Ireland, 
and of the Imperial Mineralogical Society of St. Peters- 
burg, the Society Francaise de Mineralogie, etc. The 
book is not only a thorough treatise upon this subject, 
but it is a work of art as regards both printing and illus- 
trations. It contains eight very fine colored plates and 





City. In this valve the packing washer is made to bear | 
against the smooth surface of the seat in the upper part 
of the bonnet, whereby the packing wil) wear a long 
time and allow no steam to escape around the stem, the ! 
valve being simple and positive and also applicable for 
other uses than with steam. 

Srraw Buryine Stove. —Jobn R. 
Tacey and Joho Sharkey, Winnipeg. Manitoba, Canada. 
In this stove the fuel chamber is disposed laterally to 
the fire box, and connected therewith through a gravity 
eat-off damper, projections on the doors being adapted 
to push the fuel biock. The stove is designed to barn 
past the gravity damper. 

Dress Sreeu.— Mary E. Whalen, 
New York City. This steel has tabs on its outer side 
adjacent to its ends carrying rings, providing for the 
attachment of such steels to creas linings. so that there 
will be a flexible connection between the steels and the 
liming, and the elasiic retaining bands will not cut at 
the point of connection with the steels. 


AXLE Nut.—Ole Hansen, Mount 
Pleasant, Utah Ter. This nut is formed with a project- 
ing flange and thread extending from the flange to the 
inner face of the nut, with other nove! features, designed 
to give any desired amonnt of play to the wheel upon 
the axle, and to facilitate taking up the wear of the 
axle without the use of the ordinary washer. 


HARNESS SADDLE.— Marcellus M. Hitt, 
Sheffield, Ala. This invention provides a detachable 
and adjustable tug strap loop adapted to clamp the 
skirts of the saddle, and aleo provides a shield attach- 
ment to the loop designed to effectually prevent the 
epap chafing the skirts. 


TRACE CARRIER. — John 8. Brown, 
Galveston, Texas. This is an improved back band 
buckie with hooks, its body portion formed of a single 
piece of wrought wire, the meeting edges being properly 
bent for the purpose, and the tongnes pivoted upon the 
body portion, forming a cheap construction of great 
etrength. 

Hoopwink. — Amaziah B. Gru bb, 
Goore Lake, lowa, This is a device particularly 
adapted for use on vicious horned cattle, to hinder 
their attempts to gore other cattle and persons, and 
ptevent their throwing or jumping fences, the shape 
being such as to allow free access of air and light 
laterally to the antmal’s eyes, and permit free vision 
save in front. 


Hosge OoupLine. — Robert Franken, 
Pomona, Cal. This invention provides a novel design 
and arrangement of parts designed to simplify the con- 
struction, while providing a coupling which may be 
readily coupled and uncoupied, and which will effect- 
ively hold the coupling sections against accidental 
displacement. 

AssorTiING MAcHINE.— Samuel B. 
Smallwood, Long Island City, N. Y. This isa machine 
for conveniently and sutomaticaily assorting pickles 
and other articles, the invention covering various novel 
features and details of a machine with which the operator 
lees not touch the pickles directly with the hand, and 
they are not injured in the process of assorting. 

Pencr.—William G. Frost, Lebanon, 
Ind, This invention covers novel featares in a fence 
made of poste, wire stringers, braces, and pickete, and 
designed to be inexpensive and durable, easily erected, 
moved, or repaired, while making « good barrier against 
stock and not likely to injure them. 

Fiowrr Pot Treiiuis.—John 8. 

Brown, Galveston, Texas. This trellis consists of 





vertical wires having the loops and horizontal wires 
bent into the form of rings with lapped and adjustable 





nomerous other illustrations. A chapter is devoted to | 
pearls and remarkable foreign gems owned in the 
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SCIENTIFIC AMERICAN 
BUILDING EDITION. 


“TABLE OF CONTENTS. 


. Elegant plate in colores representing a tasteful cot- 
tage of moderate cost at Buffalo, N. Y. Perspec- 
tive elevation, floor plans, sheet of details, etc. 

2. Colored view of a residence at St. George, Staten 
Island, N. Y. Estimated cost $20,000. Floor 
plans, perspective elevation, sheet of details, etc. 

. Stone residence, corner of St. Nicholas Place and 
150th Street, New York city. 8S. Burrage Reed, 

architect. 

4. New buildings at Eastgate and Bridge Streets, 

Chester. 

5. Engravings of the residence of J. M. Johnson, 
Binghamton, N. Y. Perspective elevations and 
floor plans. Cost $19,000 complete. 

6. Perspective view of the office buildings of the 

Gotthard Railroad in Lacerne. 
. An English cottage. Perspective and floor plans. 


8. A cottage recently erected at Binghamton, N. Y., 
cost complete $3,800. Plans and perspective. 

9. A residence in the Gothic style erected at New 
Brighton, 8. 1. Floor plans and perspective. 

10. Excellent design of a country house recently 
erected at Belle Haven, Conn. Cost $14,250. 
Oscar 8. Teale of New York, architect. Perspec- 
tive views and floor plans. 

11. A double dwelling at Yonkers, N. Y., erected at a 
cosas of $8,000. Plans and perspective. 

12. Residence of Chas, Kappes, Esq., at Stapleton, 
Staten Island, N. Y. Cost complete $4,000. Per- 
spective elevation and floor plans. 

13. Cottage at Greenwich, Conn., erected at a cost of 
$7,280 complete. Floor plans and perspective. 

14. Miscellaneous Contents: High buildings. — Bad 
flues.—Imitation ebony.—Destruction of asphalt 
pavement by gas.—Art of building.—Improved 
dumb waiters, illustrated.—An improved skylight, 
illustrated.—Rogers miter planer, illustrated.— 
Dumb waiters and hand power elevators.—A fine 
window in the Convent of the Sacred Heart, illus- 
trated.—Improved sash pulleys, illustrated.—A 
hot air and hot water heater, illustrated.—Colors 
for mortar.—Improved adjustable grooving head, 
illustrated.—_An improved window screen frame, 
illustrated. 

The Scientific American Architects and Builders 
Edition is iseved monthly. $2.508 year. Single copies, 
@% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Macazine or Ancuirsc- 
Tur, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanezet Cracv.artion 
of any Architectural publication in the world. Sold by 
al] newsdealers. 

MUNN & CO., Pustssnens, 
361 Broadway, New York. 
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BWBusiness and Personal. 


The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


For Sale—New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 
Tuoerk water motors at 12 Cortlandt St., New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 

Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 

For best hoisting engine. J.S. Mundy, Newark, N. J. 

Inventor wishes help. J., P.O. box 415, Ingersoll, 
Ont. 

Belting.—A good lot of second hand belting for sale 
cheap. Samuel Roberts, 369 Pearl st., New York. 

Billings’ Patent Adjustable Four and Six Inch Pocket 
Wrenches. Billings & Spencer Co., Hartford, Conn. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, lll. 140 machines in satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, % Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

For Sale—A valuable patent feed water heater and 
condenser. Address J. Willenbrink, New Richmond, O. 

“ How to Keep Boilers Clean.” Send your address 
for free % p. book. Jas. C. Hotchkiss, 190 Liberty St., N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker 8t., Philadelphia, Pa. 

Guild & Garrison, Brooklyn, N. Y., manofacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers’ Supplies, write 
A. & W. 8. Carr Co., 138 and 140 Centre St., New York. 

Wanted—Two first class instrument makers. Apply 
by letter to T. C. Mendenhall, Superintendent United 








| States Coast and Geodetic Survey, Washington, D. C. 


For the original Bogardus Universal Eccentric Mil), 
Foot and Power Presses, Drills, Shears, etc., address J. 
8. & G. F. Simpson, % to % Rodney St., Brooklyn, N. Y. 


The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphiet, describing water works ma- 
chinery, and containing reports of tests, on application. 


The best book for electricians and beginners in elec- 
tricity is“ Experimental Science,” by Geo. M. Hopkins. 
By mai!,$4; Munn & Co., publishers, 1 Broadway, N.Y. 


Wanted—Foreman for machine shop in large city in 
Wisconsin, employing about 100 men. One posted on 
Corliss engines and ice machines and who understands 
German preferred. Address Foreman, care Scientific 
American, New York. 


Superintendent wanted by a large manufacturing con- 
cern in a large center, working iron and wood, chiefly 
the former. Must bea thoroughly educated mechanic 
and a draughtsman, energetic, experienced, and compe- 
tent to handle large numbers of men. Young man pre- 
ferred. Give full experience, references, and age. Ad- 
dress “ Superintendent,” care Scientific American, N.Y. 


27" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., %1 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Names and Address must ) ae 
or no attention will be paid This is for ous is for our 
‘ormation not Ty 








in this 
ends Written Information on matters of 
rather than general interest cannot be 
without remuneration. 
Scientific American Supplements referred 
to may be had at the office. 10 cents each. 
Books referred to ae supplied on receipt of 


Mimerale sent for examination should be distinctly 
marked or labeled. 





(2160) H. C. 8. asks: What method is 
employed to write on glass under water, by electricity? 
Is there a solution of chemicals used to put in the 
water? A. The plate tobteetched is put into a flat ves- 
sel connected with the positive pole of a secondary 
battery. The plate is covered with a saturated solu- 
tion of saltpeter, and is then written upon with the neg- 
ative electrode, which is provided with an insulating 
handle, 


(2161) M. G. H.—The sugar maple could 
not be confounded with any other species indigenous to 
your place. It is a large, handsome tree, with 3 to 5 
lobed leaves with rounded sinuses and heart-shaped at 
the base. The common red or swamp maple is a smaller 
tree, and has reddish twigs. Sugar exists in the sap of 
all the maples. 


(2162) N. 8. asks: 1. Can you give a re- 
cipe for a dip on silver that will give it a good black 
color, one that will give it a brown color like bronze 
medals? A. Use sulphide of sodium dissolved in water. 
To intensify the black, dip and wash metal in a solution 
of nitrate of mercury before immersing in the sulphide 
solution. 2, Can you tell mea good recipe for making 
® neutral silver solution? A. Dissolve in nitric acid, 
evaporate to dryness, and fuse at a low beat. 


(2163) E. A. E. asks: What is the best 
treatment to give the front doors of my house? They 
are about three years old, and painted in imitation of 
black walnut. The weather has made the paint ran a 
little, and streaked, like so many veins, running in all 
directions. A. There is no good remedy except to burn 





off the old paint and repaint the wood, 


[May 10, 1890. 


(2164) A. E. H. writes: 1. 1 want to 
have a lamp to read by, and I want it to be an incan. 
descent electric lamp of about 8 candle power; could 
you tell me the cheapest primary battery to work, for 
lamp of this size? Iam writing this letter by a 44 can 
dle power (Edison's) 3 volt lamp by two small Bun. 
sen cells (porous cup 3% X2), and it is giving abou: | 
candle power, by which I can see very well to write 
without any other lamp, but this way of illumination is 
of course very expensive. I use about 25 cents’ worth 
of nitric acid every time I use these two smal! Bunsens, 
which is too expensive. A. A simple plunge battery 
would be less expensive than the Bunsen, but it would 
run the lamp only two or three hours withont recharg- 
ing. We shall soon publish a description of a battery 
suitable for small lamps. 2. Would accumulators be 
efficient forasmal! lamp as mentioned above? A. Ac- 
camulators would ran the lamp. 3. Is there a cheap 
way of making and using them? A. There is no very 
simple and cheap way of making and charging accumu- 
lators. 4. What is the advantage of charging accumu- 
lators in different directions at first? A. To secure a 
deeply oxidized surface, 5, Could I use a | horse power 
water engine if I were to get the 8 light dynamo de- 
scribed in SurrLemeEnt, No. 600? A. A 1 horse power 
engine will drive the 8 light dynamo. 6. Could I run 
the water engine by the ordinary pressure in a house? 
A. Yes. 7. Would it cost much to wind the field and 
armature if I bought the castings? A. The wire would 
probably cost $4 or $5. 8 Do you think that this dy. 
namo could be run in an ordinary house with the ordi- 
nary water pressure? If so, would it be efficient? | 
mean not from a strictly practical point of view, but 
for using in a laboratory for comparatively strong cur- 
rents. A. The pressure would be sufficient, provided 
the service pipe is large enough to keep up the supply. 
9. How many Bansen cells (ordinary size) would be re- 
quired to run an electric motor of 1 man power? A. 8 
orl0. 10. Is there a cheap way of making the metal 
aluminum? A. There is no very cheap process for 
making aluminum, 


(2165) E. 8. B. asks: 1. In making an 
induction coil such as described in SuprLemeEnt, No. 
160,can I ase No. 36 silk-covered wire and wind close to- 
gether instead of using bare wire and leaving a space 
between each wire as I wind it? Would I get as good 
results by doing it the first way? A. The silk-covered 
wire will answer every purpose, 2. Will a secondary 
current ring an electric bell? A. It will ring a bell pro- 
vided with a polarized magnet wound with very fine wire. 
3. Can the dynamo described in SurprLemenrt, No. 161, 
after being changed into a motor be run by battery 
power? If so, how many cells will it take? A. Yes. It 
will require four or five large cells of plunging battery, 
with plates 6x8 inches. 4. Would one cell of Lecianche 
battery ran a smal! 2 inch induction coil? A. Yes; pro- 
vided the primary wire has sufficient length. 5. Where 
can I find a description of a lightning arrester? A. 
In any elementary work on electricity or on telegraphy. 
6. I have taken a very thin wooden spool, five inches 
long, and wound on it two layers of No. 16 cotton-cov- 
ered wire, and after placing in the inside a bundle of soft 
iron wire and passing the current from two Leclanche 
cells, I cannot magnetize the iron, even when the cur- 
rent 1s passing through the coil. What is the trouble ? 
A. Your primary wire is too large and too short for 
Leclanche cells; try a Grenet bichromate cell. For Le- 
clanche cells you should use 2 layers of No, 24 wire in 
the primary coil. 7. Please give me the numbers of all 
of your papers contaiming descriptions of the Blake 
transmitter. A. SuprPLEMENT, No. 250, contains a de- 
scription of the Blake transmitter. 8. In the Blake 
transmitter can some other metal be used in the place 
of the platinum button? A. Platinum is preferable; 
copper or carbon will answer for temporary use. 


(2166) L. A. C. asks: 1. How is the in- 
sulating covering wound and braided on magnet and 
other insulated wires? A. By special machinery. 2. 
a. What is ebonite ? b. What is vulcanite ? ¢. What is 
vulcanized rubber? A. Vulcanized India rubber, ex- 
posed to high pressure in the process, 3. When power 
is transmitted electrically over a distance of several 
miles, is the strength of current very greatly diminished 
by the resistance of the conducting wires? A. It de- 
pends on the resistance of the wire, and on its relation 
to the resistance of other parts of thecircuit. As a 
general rule, it is largely reduced, 4, Are permanent 
magnets used in any part of a dynamo, and if so where? 
A. The fieid of a dynamo retains a little residual mag- 
netism, but in the sense of your question there is no 
permanent magnet. 5. What can be mixed with white- 
wash to prevent it from beimg washed off by the rain’ 
A. See query 977 for government receipt for whitewash. 
#. What are the principal electrical schools in this coun- 
try, and where are they? What is your opinion as to 
the best way in which to get an electrical education? 
A. All the leading universities give courses now. A col- 
lege course followed by practical work is the way to 
learn the science. 7. How can a person obtain informa- 
tion concerning the educational and physical require- 
ments necessary to enter West Point? Also concerning 
the appointments? A. Address the superintendent. 
For appointments address your congressional repre- 
sentative. 8. In what way can a compass needle be 
made to point in a north and south direction after it 
has been partly demagnetized by the action of a strong 
horseshoe magnet which has lain near the compass? A. 
Hold the south pole of a strong magnet as near to the 
north pole of the needle as possible. This will improve 
it often if you cannot take it out of the case. 9. Is there 
a book published which is a dictionary of electrical and 
mechanical terms? I[f so, whatisitsname? A. Hous- 
ton’s “ Electrical Dictionary,” $2.50, is an excellevt 
work, which we can supply by mail. 


(2167) W. H. S. writes: The definition 
of the term dielectric in Houston's dictionary is a sub- 
stance which permits induction to take place through 
its mass, and it says further that all dielectrics are non- 
conductors. Now, unfortunately, Houston has omitted 
the definition of the term induction in his dictionary. 
My impression is that induction through a mass is 
conduction through of an electric current; consequently 
I cannot reconcile the apparently opposite definition. 
A. Induction is a property of electric currents, and re- 








fers to their power of forming a field of force in space. 
Every current develops fines of force in the space sur- 
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rounding it, and if these lines pase through a dielectric, 
no current is created by them, and their existence is re- 
vealed by # polarized needle, etc. Your impression is a 
wrong one. 

(2168) E. V. N. asks: 1. Has the storage 
battery proved & success as & motor in aerial navigation, 
bicycling, carriages, ete.? A. No; it is too heavy. 2. 
What is the weight of such an apparatus compared with 
the power developed in horse power? A. A ceil weigh- 
ing 125 pounds gives energy at the rate of 70 watts, equal 
to a little over one-eleventh horse power. 3. Where can 
data on the subject be had? A, The companies dealing 
mm and making accumulators will supply data of differ- 
enteized cells, 4. What is the weight of a gas meter 
compared with the power produced in horse power? A. 
A 1 horse power gas engine will weigh about 1,000 
ib.; the large will weigh less in proportion, 5, What 
is the consumption of gas per horse power? A, From 
25 cubic feet upward, 6. What is the usage in deter- 
mining the amount of storage necessary in a storage 
battery to develop a given power for a given length of 
time? A. Practical considerations affecting the dura- 
tion of the plates are the basis. 


(2169) G. J. L. writes: I would like to 
make a lotion such as the dermatologists use in remoy- 


ing freckles or tan. 

A, White eft BOM, .........66 sees ceereeeeees 8 oz. 
Gum macilage thick and clear...... Nintheed 4” 
Finest pale honey..... O00 ce vcccce cccccccces 6“ 


Mix thoroughly in a mortar, add the yolks of 5 eggs pre- 
viously beaten and strained through gauze, add slowly 
oil of almonds (scented to taste) 2% pounds, When 
perfectly mixed add pistachio milk (made from fresh- 
peeled nuts and rose water) 4 pint, and rub up until 
completely mixed, This is corrosive, and acts by re- 
moving the outer caticle, 

(2170) A. P. F. writes: Will you state 
the ingredients, with their proportion, for forming a 
pickie commonly used in preserving cucumbers, 
mixed pickles, ete.? A, Put, after washing and drying, 
into boiling vinegar, add some sait, a handful to a three 
gallon jar, let cool, Boil up the vinegar alone every 
third day, and pour on the pickles until the cucumbers 
turn green, then add ginger and pepper to suit the taste. 

(2171) A. M. G.—The plant sent for 


name is the common liver leaf—Hepatica triloba. 
———_—_—_—_—__—_—_—_— 


TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
iaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN &CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


April 22, 1890, 
AND EACH BEARING THAT DATE. 
(See note at end of list about copies of these patents.) 














Air brakes, pressure recorder for, C. A. Schroyer. 426,144 
Alarm. See Elevator alarm. 


Annunciator call, electric, W. 8. Paca.......... ... 426,307 
Anvil and vise, combined, W. E. Canedy........... 426,362 
Anvil attachment, C. M. King............ 66. sseees 426,280 
Ase ght, bd. D, Wis cits qsnccctenetidsetiiassceis 426,405 
Armature for electric meters, O. B. Shallen- 

REFER. .csocccasarsunepenbeseed seoctenssdocientibes . £26,335 
Artiot’s kit, HL. BE; Bete Oise cccanc.<ct.coessdaovecccsces 426,290 
Band cutter and feeder, M. A. Smith. dabecéasccodine 426,977 
Bed and dresser, folding, A. & M. Lain........ «+--+ 426,086 
Bed, spring, D. H. J@M@ry... .......cccccccecescceees 426,022 
Bed clothes clamp, O. R. Haight..................+ 426,011 
Bedstead, lounge, sofa, ete., combined, M. Lang- 

BOERS, .....0« neseiebdentedieaeitenelitaiaenalal. 426.026 
Bell and engine indicator for pilot houses of 

steam vessels, W. BE. Hadiock..................+ 426,009 
Bell, call, A. F, ROCKWell..........scsceceeseee sence 426,380 
Bench clamp, R. H. a een 426,341 
Bending tool, rail, J. R. James.............ceeseeeeee 426,277 
Bessemer converter nozzles, machine for making, 

C. W. Vang, cid cteekindtiobin nk, cian 426,084 
Bicycle, Lioyd & Priest. ........ccccec scsceceececes 426,191 
Bicycle, R. T. TOrK@ISOR....:....000 oe se ceseeeees 426,402 
Binding post, J. F. Mumsle...............ccseesee eee 426,204 
Blacking case and chair, combined, F. D. Allison. 426,090 
Blacking stand, portable, G. W. Browne........... 426,234 


Block. See Fuse block. 
Board. See Ironing board. Keyboard. 


Boiler. See Tabular boiler. 

Boiler cleaner, F, W. Hornish................0..s00« 426,019 
Boiler fitting, kitchen or stand, T. A. Swann - 426,150 
Boiler furnace, C. E, ss dtsrnin dno siddntinds ante 426,037 
Boiler setting, steam, W. U. Fairbairn......... ... 426,255 
Belt, G. ©. Sante cits chibieiet ae Beet 426,389 


Books or other articles, coin-operated holder for, 
C. H. Bayley 


Boot or shoe soles, machine for laying channel 

flaps of, W. Ce bakes biediiccth 426,374 
Boots, device for drying, W.G@. Coffin.............. 426,101 
Boring machine, J. Gi dian cai Dicidh. cctebec 426,365 
Box. See Cigar box. Knockdown box. Sheet 

meta! box. 
Brake. See Car brake. 
Brake beam, truss, C.T. Schoen. ...... seeseseesee 426.075 
Brake shoe, C. OX ETT 426,068 
Brake shoe, W. D. TOO OE 426,072 
Brake shoe support, 8. A. Bemis..........¢.......06 425,974 
Brazing machine, J.C. Ballew........:..0:..ssseseee 426,358 
Brick machine, J. W. & R.C. Penfield... ++ CRIS 
Brush, W. A. Quigg... ........ pony 
Buckle, Suspender, Gurney & SNe pony 
Buckle, wedge, A. DUMB: dh Beieiesiariscoacsuageete 42,401 
Bung and bushing, @. M. Doereoh....... .......0+ 426,115 
Burner. See Hydrocarbon burner. Ou! burner. 7 
Butto 0 fastener, L, Witkowsky.. ve ' 
Calendering machine, R. Butterworth. 08 
Camera, goamghine, R. Butterworth. ....-.--.... 














Cans, making lined, M. Ams.. s+csevececesses 426,081 | Fan, electric, P. pataceash dncebuccessthetinsdeccns 425,995 | Nailing machines, pointing mechanism for, BE. L. 
Cane, device for handling, C.8. Paim........ ieense 425,308 | Feed water heater, C. E. Hudson.................... 426,123 EN REF is 285 CAPES” ** 426,274 
Car brake, T. 8. Shenston....................+6 ddsvee 426,336 | Fence, hedge and wire woven, M. I. Main......... 426,201 | Nut lock, T. C. Harris....... ..0cesse0es evbecssaadesd 426,278 
BOGS Road; G. BE. RIG. voce. ce prcvssccieiacsosssuccdese 426.387 
Nuts for screw bolts, manufacture of lock, A. B. 
WRN cces cccecesiccccewssscccestsdsucccvctoosus 426,185. 
Oil burner, injector, J. B. Moore Ter iedvvvedicthes 426,040 
Ordnance, breech-loading, A. Victorin............. 426,405 
Ore feeder, L. D. Craig............ cette sedcensstsiee « 626,245 
Oven, portable, G. W. Walker ................00006 - 426,085 
Car motor, street, W. E. Prall, Jr Flashlight, apparatus for producing instantane- Overshoes, retaining device for, J. A. Patton...... 426,31? 
Car, railway, C. W. Jomes.......... s.css005 nel aiate 426,385 ous, A. odode Ghd in tueiinGheuiaso% 426.411 | Packing device, G. 8. Garrison. ............... 606... 426,158 
Car seat, auxiliary, N. Joergensen...... seasenevcess 426.278 | Floor tightener, W. P. King pocsogsnaneshclivapesicied 426,085 | Packing, piston rod, A. J. Sypher..... ............. 426,99 
+ nm cle A mince bate 426,359 a “~ ye ep ee nectar W. M. Brook: 426,238 
0 He BS. BOMB. ....200-+-erccccerseves . Forging machine, R. W. Bayley..................++. perm ion, W. M. Biastnentveowns 
pei me oy for freight, M yoy ee a Frame. See Mowing machine frame. Slate frame. oe _ yore "et — Dille & MeGuire.... — 
roads, grip for, J Vehicle frame. older, W. B. Wdscdiedictbieatica util 
Cars, trussing for railway, F. B. Canda............. 426. Fruit picking stand, J. C. Greenlow................ 426,267 | Paper holder and cutter, roil, G. EB. Yarger........ 426,088 
Carding engines, apparatus for grinding flats for Pammel, J. BH. BEAR. 000.0000000secccesesecos soe esses» 496,166 | Paper making machines, suction box for, Young & 
revolving, McConnel & Higginson, Jr.... ..... 426,416 | Furnace. See Boiler furnace. IEE ccvccdecccqucecesccebach scbdcadaa vee seelaneens 
Carpet stretcher, C, Mabel............... eoceunen ti 426,090 | Furnace, 8. J. Miles.......... aephsedns esepedagnecetee 426.038 | Pen, fountain, A. B. Hyd@...........0.006 ceecee eee 426,021 
Carpet sweeper, W. J. Drew. .............seseseeeees 426.116 | Fuse block, T. Patterson.......... eeeeces eacccceneesé 426,067 | Pen holder, B. Faber................cccnccaseeee ose. B19 
Carriage, jamp seat, te ey poecocsese s+veees+ 426,158 | Fuse block, F. G. Warrell................sce0eeeee+e+ 426,156 ~ — for extagten, R. Ramsey i 
Carriage wrench, F. A. Wegner..............+ e+eees 426,224 | Fuse for shells, @. Phillips... ... encccecedotectocses 426,210 | Pencil sharpener, T. Jenni.... ................0600- 
Carrier track, W. & C. A. Gutenkunst.............. 426,179 | Gauge. See Water gauge. Photographic camera, Merritt & Spencer. . 426,205, 426,206 
Cart, road, BE. W. Doolittle........... peapece s++eeeees £26,369 | Gang plank, D. C. MoIntyre.................ss0e00e. 426,209 | Photographic dry plate coating machine, Swaine Fin 
Carving machine, wood, A. Dodds...............+.. 426,408 a ~~ for A INR. W.C. An- MOOAY........0.0005 seecerenrecererensenarns sever 4 
Case. See Blacking case. Thermometercase. = =§=—§—§ | - GT@ WS... oe. ce ececcccccceccceccccocccecce cccue Photographic negative film bolder, F. 8. Osborne. 426,064 
Cash register and indicator, H. A, Herr............ 426,412 onda engine, J. Mohs............. Dinseakidids Lanbealia 426,297 | Photographic purposes, petroleam lamp for, M 
RIE, Bis Toads cccccocenscsccesenocceces csces £26,020 | Gas engine, C. Sints.................c00.ceeceeesseees 426,337 SEIRD. covecsvcetecevececengnsstisbebestipecccstite 426,023 
pa ay ~~ 2 eee eea pobegubouces-cbeuas 7 oy —— for regulating the supply of, J. me ec tna = — onde ae “a 
nk, J. RNRG..c ccc cccccccenocsecces evcece WPvivcccccccccces -seccccccassocecese Peccesececes M48 repetition action for, ¥. Schaaf............ 
Chair. See Railway chair. Rocking chair. Rotary Gas lighter, electric, C. H. Hinds............ ...... Pipe cutter, H. Comstock..........6. cccccceeeeeeeee 426,171 
chair. Theater chair. Gas manufacturing apparatus, water, C. BE. Bur- Pipe wrench, F. Virgien....... Sedeeccesccccecvcests . 46225 
Channel cleaner, W. Bvans........  -....+.s00-.0+++ 426,254 UE, Ainscsccstcunnchdnes aad pds tse ek 425,977 | Planter, J. T. Wright............. ihikclsaescteesaaliil 426,964 
Checking and unchecking device, K. P. Drysdale. 426,250 | Gas or lamps, extension fixture for, 8. Bergmann. ae Planter check row attachment, corn, 8! x 
Churn, C. A. Japhet..........0. ..eeeeeree arevereees 426,196 | Gas, purifying, W. C. Andrews...............0..00.- NDI sccssaitcdv-wcgnnldiersunianianiel cosines 426,218 
Churn operating mechanism, J. T. Wright......... 426,358 | Gas scrubber, H. J. Remmert.................... “am Planter, corn, G. W. & f. P. Murphey.............. 426,043 
Chute, portable, Musgrave & Clarke................ 426,301 | Gas, system for distributing, J. C. Conroy.......... 426,172 | Planter, corn, BE. KR. Procter...................00.... 426.212 
Cigar box, D. W. Parker............csccscceeeesneeees 426,309 | Gas washer, H. J, Remmert........ .............++ 426.827 | Plow, J. M. Burrows......... ...cccccsecseesseeeeees 426,166 
pap neato E. Le Clair........ eovoes SIB188 | Gate, W. H. Clay........cccccccceccessseccccees sees.» 426,243 | Plows and listers, open mould board and shere 
Cireuit closer, magnetic, J. Von der Kammer...... 426,024 | Generator. See Steam generator. Saw, J. Hammell. ..9..ccccepecpecosscescccnscsscens 426,012 
Clamp. See Bed clothes clamp. Bench clamp. Glue compound, R. W. Johnson............ ....... 426,187 | Poison indicator, W. H. Wallace, Jr................ $26,342 
Clasp. See ne line clasp. Grinding mil! rollers, machine for, H. N. J. Mans- a See Binding -_ - ~ ba 
Cleaner. See Boiler cieaner. Channel cleaner. ES <8 he A 426,192 wer transmitting mechanism, G. F. Evane...... 
Clip or paper holder, BE. D. Rockwell................ 426,216 | Guard. See Cattle guard. Print or picture, indelible, Colbarn & France...... 426,170 
Closet attachment, R. V. Baraco................+++. 425,972 | Gun, cane, J. Frick... ..... <...c0scccccceceee oe eee 426,373 | Printing, plate holder for mechanical, H. H. B. G. 
Cloth, ornamented, H. Unger.................+. eoees 426,152 ) Gun lock, J. Frick................4. bavedednccoees ons +» 426,006 BA ..cocccasaccanesandiiistedeathosstuesestetil 426,283 
Clothes drier, A. N. Paxson............+00.s+++ ee+ee+ 426,313 | Gun, machine, J. G. Acoles..............0..0see0 00 426,356 | Propeller. hydraulic, A. De Kunwald cen ncieliehiey 426,285 
Clothes line clasp, B. Manser............... ««+ s+ 426,392 | Gun with reversible barreis, E. 1. Herrick......... 426,015 | Propelling vessels, J. 8. Morton............0....6065 426,29) 
Clothes tongs, W. H. Mitchell...............0.0..0. 426,059 | Guns, pointing or laying, J. B. G. A. Canet......... 426,239 | Propelling vesseis, means for, J. 8. Morton........ 426,300 
Clover feed cutter, I. B. Coleman................... 426,364 | Hammer and distributer, combined tack, J. 8. Protector. See Tree protector. 
Clutch, friction, O. Crosby.............ceeesesceeeees 426,989 Er ae ae ae 426,005 | Pulley, J. 8. Bbert..............0e0s00 Sivathavdens oe «5117 
Coal, ete., shift — We BIE: cccccccccesesececees 426,045 | Hanger. See Poor hanger. Insulating hanger. — aan OD. onan o~ deorrececcvecveesssecedsocce , 
Coat fastener, F. Wolkow. ..............csccececcenes 426,087 | Harness pad, H. B. Piatt ..............0.0...0c00 ees 426,318 ey, 8 be sesecvccccccgcesccessd (nee * 
Coiling meta! rods, apparatus for, H. Roberts..... 426,087 | Harrow, pulverizer, and leveler, combined, C. W. ~~ machine, ne and Sea, ° ~ Bastin. - - 
Collar, dog, A. F. Nuttall ............cccceccseeeecses 426,137 Ni, pach dak steneabeteeniiiaidins -. 46,202 p tearing machine, w usse 4 7 
Collar fastener, G. 8. Crosby........ .....+. «++ «+++ 426,246 | Farrow truck, adjustable, J. & A. F. Moser........ 426.195 | Pump, mercury, F. B. Hill,.....................0.4.. 426,184 
Collar, horse, Degnan & Meyer. .............+..+++++ 426,366 Hat stiffening machine, Murphy & Rundle.... ... 426.135 — —— eng J. W. Packard..... " = 
Combination lock, J.J. Deal............+06 ssseeees 425,992 | Head rest, adjustable, C. 8. Rogers .. ............. 426,009 | Pump, steam, R. Bveritt.................060.c cee es 26 
Combing and brushing hatters’ furs not on the Heater. See Feedwater heater. Water heater. Punching and shearing machine, combined, H. 
skin, machine for. C. E. Sackett........ ........ 426,218 | Heater for cooperage purposes, I.. M. Reed........ 426,325 OS ie teanncichusclidl dle teiceciadecks' sae Nbdie< 4,340 
Compound engine, A. H. Eddy . ................05+ 426,252 | Heating and lighting device, W. Rennyson........ 426,215 | Racking machine, G. W. Packer....... ............ 426,056 
Cooking utensil, H. Chadwick.....................5. 426,40 | Holder. See Lamp holder. Paper holder. Paper Railway, M. W. Ollver................... . $26,061, 426,052 
Conduit, underground, J. ¥. Munsie................ 426,197 bag holder. Pen holder. Photographic nega- Railway chair and brace, J. W. Reeser............. 426,214 
Connector, flexible, J. F. Munsie...... cocecoe coves GRID tive film holder. Sack holder. Spring holder. oo = ae = Blackwell... .. om 
Converter, BE. Wag@MAND.............++0+-eeeeerreees 426,158 | Holder or clasp, 8. A. Cohem ...........0c0scceeeeee 426,988 way, electric, SG catenithetes <enve a 
I Be cei ccnntdansestennteteceesset: 426,344 | Hook. See Fish hook. Railway rail support, M. W. Oliver .......... jaded 426,050 
Corn shocker, J. Armstrong. .............csse0es.0s 425,969 | Hoop. See Spirally crimped hoop. Railway signal, electric, G. A. Tower............... 426,222 
Corn thinner, J. 8. Lewis......... aruadeens -<eese +++» 426,028 | Elorses, pad for the backs of, C. Mudford.... . 426,012 ——. signaling, apparatus for eiectric, C. H. pe 
Cornet, J, F. Stratton.......- ..ccc0s «sssees oseeqe--> 426,398 | House. See Smoke house. WOR. ccccccsesccccccecce:cocsce ecvetdisch csbiboped 
Counterbalance for chutes, D. T. Denton... ........ 425,994 | Hydrocarbon burner, L. Chandor................... 426,168 pare en erga I. Gutmaaa. on... sc... — 
Coupling. See Car coupling. Thili coupling. Hydrocarbon burner, J. Feorst...................... 426.371 I GEO, Su FRING osicns sect cccveciccceisumecdésuts 
Cream separator, centrifugal, C. A. & O. W. Hult. 426,275 | Ice roads, machine for making, G. T. Glover...... 426,006 Pra tracks, apparatus for clearing, H. If. sted 
Cubstrnten, TE. TAGGED. occ. cecceccccccceccccscocmcces BN SE EE SET a Pe ae 426444 BD eons cevesenntes cocceecppewansvabutbebatbeees * 
Cultivator, wheel, W. B. Taft... ............00cesse0e 426,221 | Indicator. See Current indicator. Poison indi- eo a _— on the spaces be- one 
GR, le Cy I 00 dns 66000000 cssesensee ‘ceduncese 426,112 cator. ween the rails of. H. H. Kryger.... . duter 3 
Current indicavor, F. B. Rae........-...0eseceeeeeees 426,085 | Indicator, W. R. Bouis.... ..............0000+ ego vee 426.108 —— switch movement for street, H. L. Te 
Cuspidor, N. Hartmann...............csc00 ceeseeees 426,410 | Indicator lock, J. C. Barr...........0..scesese0s exes 426,097 BE i ockevcocecepnguduscomptiichdithebweettuiedae 
Cutter. See Band cutter. Clover feed cutter. Insulated joint, BE. F. Gennert........... ...0..s000+ 426,121 | Razor or other strops, composition for, H. A. 
Corn cutter. Lemon cutter. Meat cutter. Insulating compound, J. F. Munsie............ ee-e+ 426,202 DRSRET  cicces cocivsdee-cocdddvccsstesees: evcneslies 426,319 
Pipe cutter. Wire cutter. Insulating hanger for overhead supply conduc- Reapers and mowers, wachine for sharpening the ay 
Cutting machines, straightener for board, T. 8. ee ee +--+» 426,064 Wn age ate ne W, QI coewivscscese 426,122 
GRD ccnds cent tinqantictcccescs: .coccemiitieecens Insulating lining, J. F. Mamsie ........... -.0..605 426.201 . shing reel. 
— pile fabrics, apparatus for, J. H. Smith Insulator, J. ¥. Munsie................. se. 426,198, 426,208 | Register. See Cash register, Musical scale reg- 
Loctescdccpsccccoccdevenscécccoseces. ebeeeebeees 426,076 | Ironing board, W. A. E. Henrici. .................. 496,014 ister. 
mented engine, A. Retter..... ........0sssseeeeseeees 426,328 | irrigating apparatus, EK. C. Chapman.... ... ....... 426,169 | Rocking chair, spring, O. H. Ordway........ sveeee 426,05. 
Derailing switch, side track, A. Patton ef al........ 426,058 | Jeweler’s stock plate, J. D. Planchamp........ +..++ 426,069 | Roller. See Land roller. ; ; 
Derrick, cotton loading, B. M. Field et al........ +-. 426,372 | Joint. See Insulated joint. Spectacle frame — er eee heddes vedas cod duthans <2. 105 
Dies, method of and apparatus for making, C. joint. ry chair, C. H. Purdy......-..0000000sseeseeies - 426,823 
Gis danas, ¢ econ scancetesnevdvendenmeyeccoccecs 426,375 | Joint fastening device, G. T. Nelll.............. ... 426,048 | Rotary engine, J. M. Farmer................660. 000. 426,005 
Distillation of mineral oils and like products, ap- Journal bearing, 8. A. Bemis................00e0005 425,973 | Ruler, F. G. Osborn... ...........cceecececccceeeeees pa 
paratus for the, Dewar & Redwood....... ..... 426,173 | Keyboard, transposing, A. Marcey.................. 426,081 | Sack holder, A. McDonald........ awe 5.208 
Distilling and concentrating liquids, apparatus " Key fastener, W. W. Hitchoock................+.... — oe te a andeieiGaecbesevensss a 
Baa Gis Ge Fae ve cccccctccvcccescccccccsccstbescsee 426.1 BR Gs ile I ccc cece -cescccccccccccasccees » B Thomson............. ..-+. ° 
Door check, R. Stevenson. ..........+...++ pp cccocsses 426,339 | Knockdown box, C. F. Bosworth.................0.+ 426.231 | Salt, manufacturing, U. C. Peck.............. 426,141, 426.142 
Door hanger, W. J. Lane...............0+-ceeeeeeeees 426,390 | Ladder, R. Hammill.................-0ceeeeseee coors 426,180 | Sash balance, T. B. Ross............66. 6. ceeceeeee 425,070 
Door hanger, BE. ¥. Moore.........-06....0006 cesses 426,298 | Lamp holder, incandescent electric, P. H. Klein, Sash fastener, G. H. King...............0606 se. sceee 423,388 
Door or window casing for frame buildings, Lee Sieh RAIA eee isditncleccencdbesibisteviecsts 426,189 | Sash fastener, F. P. McGovern................6...+ 426,303 
I catedcdccnt: 6+ cnctpqescacvecteesdl «+++» 426,414 | Lamp hood and support, electric, EK. P. Warner... 426,155 | Sash fastener, Wintermute & Lernshaw..... ..... 426,404 
Door support, sliding, J. R. Payson, Jr.......00.006 426,314 | Lamp, incandescent electric, J. W. Packard....... 426,055 aime gee Se P. Armsatrong......+..0. +++ a 
Doors, device for opening and closing, BE. H. : Land roller, Horey ee ee = Mor £26,018 oe oe eae escent edb speceee a 
OUST voveccccscnccves soccccccccccsepeenetess Lantern, form nal, = p Sa Ms BEES. 20 ses cccvevess 
iseaeeeeiiananiann Sanaa oa MEEDN "tenet aneecerecertereennas nen Gpuenen onte A. Sith... canine 
Drier. See Clothes drier. Latoh, W. H. Stimaom........-..0sceeceeecceeeecneeee 426,080 nae eo: < ne c dtdiene nchbubebabbonrs = 
Drier for humid materials. Buttner & Meyer...... 426,361 | Lathes, adjustable tool holder for, J. H. Parker.. 426511 rob t-4 ~ Fang ppiesioncoes enetepesces oe 
Drilling machine, D. E&. & L. BE. Whiton............ 426,347 | Leather glazing machine, G. V. Anderson......... 426,225 | Seal —s u yon i oareccces cosesevsosees . 
Drying machine, Proctor & Knowles..............- 426.421 | Lemon cutter and squeezer, 8. T. Jull.............. 426,188 a . oe ater closet _ - 
Dumbwaiters, etc., indicator for, L. Friess.... ... 426,257 | Life at sea, pillow or bolster for saving, D. Taylor 426,081 = ream separator. Tooth sepa- 
Dye, Fed, A. Welnberg.........scccecessecesccsccoces 426,345 | Life-preserver, J. Christensen........ ...--++++0++. 426,363 _. Nee ae bette : 
Dynamo safety device, BE. P. Clark........ 426.108 to 426,110 | Lightning arrester, A. D. Spear......-.-----.+++++++ ~ a ~ — vanbene vetitidentiadak = 
Eggs, device for opening hot boiled, @. W. King.. 426,281 | Lock. See Combinationlock. Gun lock. Indi- aed m nares ven ye — ae . 
Electric cables, apparatus for hauling through, J. cator lock. Nut lock. Seal lock. ng es, ae 
RE ee” BERS EE TR TI ccccnccsccescccccscccecycoccosconosens 426,273 MAthIOOR.....0s.ccccccsseer cecesecvee sonveessdes 426,298 
Electric conductors, duct for, J. F. Munsie, Rah, BG, Ghat. cnsccccvcoccocsceesecescossncvemeces 426,079 ee" weeny he . att fur loop- i 
426,199, 426,205 | Locomotives, stand pipe for supplying water to, pre PEt a aan new > Stade Ghocee soicbuneseéncnts> 426,2 
Electric machine, dynamo, Wightman & Thom- GEA GRMIOD. 20 cvcescccvccncsesetscs sccescccives ears. ‘ ears. 
i coh otiess sapiedaaeniivsustowessgéeesnen Gab 426,348 | Looms, wire operating device for pile fabric, W. anor ee ee iets tend — 
coseties BR cnn cccccccccnc.-6e. ccvescovecocccececcesceses 426.284 . - Langerfeld............ 
Electric motor, Davis & Scott, Jr........... 425,991 atte othe. et Ot Tre RE pont} oaphaanee ap yn 
Electric motor and dynamo, J. C. Henry..........- 426,380 Plantar, T. J. Hart. ....ccorvsccscccccosecssecsseee nee em ge os i in 9 a ng 426,852 
Blectric switch, J. P. Nortom......... 0.00. cceeseees £6,049 | Manhole for underground electric conduits, J. F. - ~ tm Ppa ng , M. pes 
Electrical distri ystem . Knitner.. 426,127 DRED. csc cgscccccccnccescs coccccscccceseccesves isi le cksdt tienen dvibnsek ‘oboddescescertbe 
— eee - Ay ~ Podcessd 426,347 | Manometer, reaistering. Lusuardi & Falco......... 426.029 | Shirt, C. L. Christmann. ..... 0... 20-6... cccecescneee 425,981 
Electrodes for secondary batteries, manufactur. Marking instrument, B. Arnold ... .............+6. 426.094 or Fe machine for making, Sprague & pos 
manien-Gomes.. GEG | — FOWIET.....2.cccc0e conccccccscccersses: secvessenees i 
fing, Le, Bipateim. ..... 2... ccccescesccaveceeseeveeees 425,909 | Match and mode of making, Y. Go = 426,007 PS ate par on oot i sorestarees ante 
Blevator alarm, A. L. Brice. ........ 6+... ccsseeer eee 426,103 | Measurements according to one system Stae.3 yee . Seot a 
Elevator for letters, etc., C. E. Reid...........+-+++ bm — system, instrument fur transferring, lawn aaa one ae na savitvsadepie capeduntilal 
Elevator safety device, 8. G. Bennett............- ° NT -. cnscstaoseces: captocgnscgpanste 4260) . je 
Ellipsograph, 3. W. Leighton... ........cc0e-ssesee 426,288 | Measuring device, lumber, T. Newnham....... ... 426,305 — apparatus for hotels, electric, J. J. piel 
Embossing machine, thimble, J. Browning. sovcase 4.407 | Meat cutter, S. T. Juli... ...... 0... ccecewee scree erweee 426,413 BI ke cos. c0e. 00dg cvcqnncgencsubicees ‘ 
Engi See Compound engine. Dental engine. Mechanical movement, J. A. Watson................ 496,343 | Single acting engine, J. P. Tidwell........ ......... 426,421 
on engine. Rotary engine. Single-acting en- Metal wheel, M. De Mars..........-+00s0eeesseeeeees 425,998 | Skiving machine, upper, G. F, Dunn........,......, 426,251 
oaveccencess 425,976 | Slate frame, D. Sorymmeour........ 9 «~ 66... eecuns MS 
meatentinetnh ted tines: ¥. Mitel dhosa. ct duntinnsnenes...-.:...... oe Pie iepenend 26h Uae ae eek, 
Bavelope, coin, A. F. Rolfe ef Gl.... «6 ..cccececee .. 426.331 | Mill appliance, McCleane & Faber, Jr..... coved See 426.046 IDs stl esse be i Wi hed di 05k 66 k0Ke es cncsesde 426,236 
, CO.CC. POOK......000ceeseress 426,140 | Motor. See Car motor. Electric motor. Water Snow from railway tracks, apparatus for remov- 
Exercising machine. J. B. DOWE,...00ccccccecsescees 426,249 motor. Wave motor. rms BR, TR, Bernese no. oie cip sec cceeeccey es cen cee 426530 
Exhaust nozzle, L. P. Garmer..........06.-00006 «ee 426,260 | Mowing machine, D. O. Abel. ...........6.00008 vee 425,968 | Soldering device, can, R. T. Smith.................. 40S 
oe stand for oi! cloths, “e., W. Doer- Mowing machine frame, R. H. Dixon......... o> abe Sowing machine, J. Melander ...............0+0« oo» 46086 
Ps Sr ae See ee 426,174 | Music leaf turner, C. ne ceseeesenees 426146 ca madre ai CDN! 2 426,422 
Expander cutter, combined, J. N. Mur- Musica! instrument, Crane & Withers .......,..... 425,987 | Spinning bobbin, J. H. Welle . ..........60.0.nseces 426,346 
mer aod tu IN gclwadodses ob bpadeeboenses sesee» 426,044 | Musical scale register, G. B. W. Bhas.,, ,.., ...... 426,229 sg Witton Aamo cmemeneNnE Brown- 


Nail. See Screw pati, 
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Spinning machines, rsru separator for, 6. W. 
BRAG 2 .cccscccrccecsccsocscccesess sessecsesees om 
Spirally crimped boop, L. 1. Frost......--....+ . eee 
Gpoke driver, C. Seymour. .....-- 6... cceeeereecenes 426,147 
Bpring. See Voebivie spring. 
pecnndee ~~. 2 


pring holder, Ecciestor. & Hebbdard.. 
Sorings. method and machine for making fiat - 


coiled, G. Kelly.........++. . 6286 
Square, level, and surface gauge, combined, H. 

W. Brans........<.ccc00 48,1 
Stand. Bee Biacking stand. Bxhibiting stand. 

Fruit picking stand. 
Steam generator, L. D. Cepeland................... 4086 
Store service apparatus, L. G. Bostedo 428,408 
Stove attachment, ©. A. Pettersen ...... 438,316 
Stove door and shelf, W. J. Tarpin........ 426.083 
Gtove, gas, LI. M. Bissell _ 41 
Stove lid, A. B. Lipsey. ........ ecececccniee GUE 
Btove, mantel. Morrison & Sanford... ecoveeseee 46388 
Street sweeper, W. A. Sawyer . a8 
fiwiteb. See Car switch. Derailing switch. Kiec- 

tric switch. 
Sgringe, hypodermic, W. W. Hitchcock 426.017 
Syringe, vacinal, MoCiellean & HMitt............ 420.047 
Tack driving machine, B. Woodward. 42,100 
Tank. See Flush tank. 
Tarset. H. M. Quackenbush. 426,063 
‘Tea extract and mating the same, c hristopher * 

Leftwich 15.92 


— coin controlled apparatus for, w 
gee 426,206 

ABUL 
4H.40 
(304 
. 26 


oe chair, H J. Harwood 
‘Taermometer case, C. J. Tagliabve 
Thermostat. J. P, McMahon 

‘TAA coupling, M. D. Stocking 

Tie. See Railway tie. 

Tile, &. C. Lindemanp.... - 
‘Tinmer's shears, Learsat & ‘Smith. 
‘Tool, combination, F. L. Downend 


. 26,280 
. $26.301 
426,409 


Scientific American. 


WMovertisements. 


neide Page, each insert “-- cents a line. 
bad ok Page. each = “«*- < -00 a line. 
The above are charges per agate line—about 

words per line. This notice Pehows the width of the ine, 
and is set in agate type. vings may head adver- 
tisements at the same Ly per gente line, 4 measure- 
ment, as the letter A must be 
received at publication Pomee as carly as Thureday morn- 
tag te to appear in next issue. 








USE ADAMANT WALL PLASTER! 


itis Hard, Denese, and Ad- 
ve. Does not check or crack. 
t is  emaerviows to wind. water, 
> and disease germs. it dries in a 
t can be applied in 















few hours. 


mixing,using, and selling. 


Address = ADAMANT MFG. CO. 


Genesee ™t., 
Syracuse, N. Y. 


Patent Foot Power Machine 


Complete Outfits. 
power or —~y— La — 5 
b h var New 
at ikon “2 Wea ae car er 
-~ | ot for practical 
pahop :— also for ag ot —_—— 


Seneca neca Falis Mig lis Mig. Co. - 


ICE-HOUSE . AND REFRIGERATOR. 
construction, wit! 


Directions and > 
filustration of cold house fruit from 
season to season. mm air is kept and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
Samoa te BCIBNTINTO AMERICAN SUPPLEMENT No. 116. 
pe deg cents. To be at this office and of 























‘Tooth separator, W. 8. Bliiott — 
Toothed wheel. KR. Neilsoo 
Tog. J. Contrell, Jr beneen ny 
Tog, 4. A. Purman.............. ; 426,120 | 
Tree protector, J. 8. Brooke. ........... 426.108 
Trolley support. ¥. B. Rae........... ........ . 426,008 | 
‘Truck, car, W. 8. G. Baker............... : . 6e08 
Tube. See Metallic tube. | 
Tubetar boiler, upright, J. Baird.. : 425,970 | 
Twisting machine, band and cord, J. L. Inman... 426,388 | 
Type writing machine, Brady & Veliacott 426,300 
Type writing machine, J. W. Ginboney 426.005 
Vaive, Wood & Houston.. . 42651 
Vaive plate. adjustable, x v. Thomas. . 2651 
Vegetabie sibstances, apparatas for treating. A. 
Chambers. ........... 425,980 
Vebuicle frame, adjustable, w. RK Conner 425,085 
Voehiele gear, H. J. Richardson . 2 
Vehiele remning gear, T. A. Jones 426,128 
Vehicle seat top, H. MeCurry 6,02 











SEBASTIAN, Mt MAY & G0! 


ice LATHESH 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 

aialo ues mailed on application. 


. 24 St., Cincinnati, O. 


aR ODEL AND LIGHT 


METAL WORK. 
T. F. WELCH, 


Otrewlar Free. 
S Medferd Street, 











BOSTON. 
THE COPYING PAD.—HOW TO MAKE 


and how to use; with an engraving. Practica! directions 
how to yy the gelatine pad, and also the —— 
by whic ies are made; how to apply the written 
ister to the ; how to take off copies of the letter. 
gy in SCENT! FIC AMERICAN 8UPPLEMENT, No. 
cents. For sale at this office and by all 

) > ML in ail parts of the country. 














OTTO GAS ENGINES. 
FT 25,000 Sold. 


ertical 
Tein Cylinder. ous, 


Combined........Otto.. = (fee ee 


Combined....... 
OTTO GAS ENGINE WORKS, 
CHICAGO, PHILADELPHR IA. 


New York Agency, 
18 Vesey | Street. 











r by E. ‘Delamare-Deboutteville. touchi 

Kin op "ot | gas motors in general, and d describing 
x” @ aaregnes AA . author 

in SCIENTIFIC 


andine With 35 fie 
Mr Maiandin te Ra ris and 716. Price 10 


AMFRICAN SUPPLEMENT, 
cents each. To be had at this 
dealers. 

















Barnes’ New Sensitive Drill 


Has These Great Advantages: 
The « of the drill spindle can be In- 

creased or Diminished ar —— the 
motion reversed, hyn stopping 
chine or shifting belts. ore or _ bm 
ing power can be applied to the drill spindle, 
as the size of the. aril or the nature of the 
work may demand. 

Ww. F. & JNO. BARNES CO.,, 


= 1999 Ruby St., Rockford, Ill. 


P| ssientific Book fatalogue| »» 


RECENTLY PUSLISGHED. 
ou new catalogue — over 100 
ng works ov more than fi ferent sub, 
mailed tree to any sino A application. 
MUNN & CUO., Publishers Scientific American, 
361 Breadway, New York. 








includ- 
Will be 











HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSHORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grovved. 











Vabicle spring. H. P. Colby 425, 4 

Velocipede, W. Jasper gece - 4M 

Vending appatatas, J. A. Williams . 426,086 

Vending machine, F.G. Dieterich .. 425.906 

Ventilator, R. K. Burke. . 4%,237 

Vetrinary denta! forceps. D. M Scheffer 4074 

Veterinary medicine, J. A. & J. 3. Youngkin...... 426,355 

Washer. See Gas washer. 

Washing machine. N. Denny... - saneeia 

Wateh canes, mechani for king, Beaubert & 

legato: . dee 

Wateh, stop, C. Schiatter.. Gah cc..cnees 
ae er ee 

Water gauge. sefety, G. HM. Wall.................- 

Water hater. G. Welle... «....ccccccccccccccccnnee 

Water motor, S. B. Goll... ...... 0.660005. ~ 6261 

Water wheel, 8. B. Goff.. 426.263, 426,265 


Water wheei or motor, a B. Got etnceee ... S22, 4262s 
Wave motor, B. Chaley ..... .... .... 000 -sscneees 
Weather strip, A. Drynan 








Wedge, A. Sanford 607) 
Wheel. See Fifth wheei. Metal wheel. Toothed 

wheel. Water wheel. Wind wheel. 
Whitieiree, C. W. Bawards - 26,176 
W hiffetree attachment, Bekenhus & Meessier.. . 6.2 
Whip, J. T. Sullivan - . 4 
Wind wheel, A. W. Chambertin 46.241 
Windmill, G. N. Ball . . Me 
Wire cutter, J. Knibbs.. , 426,128 
Wire, etc., electric machine Sov. eoverine. Davis & 

Boutt, Jr. 4H 
Wrenoh See Carriage wreneh. Pipe wreneb. 
Wrenoh, C. C. Augustine seccceesesoe . 6161 

DESIGNS. 

Madae. Toredhs & LOG. ......-ccccccccccccescceee ceveee 19.776 
Pence gece, 2. B. Cleaveland ................4.. 19,70 
Peace ornament, J. MeLean....... 0.0... .... cee 19,773 
Gate, J. McLean hice 19,771, 19,772 
Sachet bag. C. T. Rogers... wanetind MS CISD ge 
Settee, W. Adams............... docgnerees 19,767 
Spoon, G. C. Rawards...... datusooun 19,70 
Stove, beating. Bascom & Ritchie. oe ‘ 19,768 
Type, font of printing, Sehmoh! & Lausehk eeseess ID 


TRADE MARKS. 


sfalitl NCTON & 





KING PERFORATI | elomt es} 


nA 
VAY 





oA SYSTEM FOR BUR 


The best practical rogekts obtained by th 





A Substitute for Coa! or Coke. 100 Gallons of Oi! against 2,400 Pounds of Coal. 


NINC CRUDE PETROLEUM. 


e@ manufacturers of om. Drop. Fo 





Bolt and Nut Works, and many Other br cial ~~" ee 
wots invite pi »sals and will give estimates for the pent A construction of works under our 
syste Tu HE STANDARD OIL FUEL BURNER CO., Fort Piain, N. Y¥. 





EDISON LAMPS 


For Batteries or Dynamos. 
34 to 3% Candle Power. 3 to @ Volta. 
We will send free, Catalogue E, 


which gives prices and description of 
lamps, together with directions 


How to Make a Cheap Battery 
to operate them. 
EDISON LAMP CO., 
HARRISON, N. J. 


MANHATTAN 
“SELF-LUBRICATING 
Plambage Packing 
is the best to be had for Steamers, 

Locomotives, Stationary Engines, 
Pumps, with oil, hot or cold water, 
Valves. Steam Hammers, etc, It is 
made round and square. 

Send for circulars, or sample for 
trial to the General Agents, 


GREENE, TWEED & CO., 
83 CHAMBERS 8r., N. Y. 
VOLNEY W. MASON & CU., 


PRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE. K. I. 


Trade Mark —— 











PRIMARY BATTERIES 


FOR RUNNING 


INCANDESCENT LAMPS, 
From 2% to 40 hours with ONE change of solution. 
Send for Circulars and Price List. 
TFTAMES BH. MASON, 
118-120 Park Ave.,. Brooklyn, N.Y. 








Hardware, certain named articles of, Warner 


Manufacturing Company . ‘ " nau 
Mose, garden, mi!!, fire. aod steam, Boston Woven 

Hose Company --. BTM, 17,798 
last ruments or appliances ‘for the cure of disease, 

H. Sanche . ITM to MA | 
Lauadry purposes, eortatn fuid preparation for, 

Bower & Miller.. — A cveieee GED 
Maple sirup. Towle Sirup Company suceudevececsvese GO 
Medicine for the cure of fietula, L. Ursem.......... 17,818 
Regulator for female comp/aints, Lion Drag Co... 17.301 
Salve for plies and leucorrbara, F. Hankele..... ao 
Seastckness, preventive of, 8. Getsier............ 17,78 
Soap. Colgate & Co....... ° um 


Guap for nunéry and general purposes. Procter & 


Gambie peocccencepennsese 17.76, 17 08 to 1908 
Soap, latedry and toilet, B.A. paar area Com 

pany ° , . ae 
Geng powder, a. 7 Griags.. padeesoousetescesit . 
Soap, tooth, B. L. Baldwin . ae 
Wash boards, Fuller Bros. Manufacturing Com- 

pany... exveces 1% 
Yeast, Corner & Farnam... o« cocccosccce STUD 


A poteced copy of the specification and drawing of 
aay patent in the foreguing list will be furnished from 
thie office for % cents. In ordering please state the 
aame and number of the patent desired, and remit to 
Mane & Co., 41 Broadway, New York. 


ae Patents mar now be obtained by the 

lS toe one of the inventions named in the fore- 

aving Mest. provided they are simple, at a cost of $00 

each, If complicated the cost will bea little more. For 

full metractions address Mann & Co., MI Broadway, 

Sew Vurk. Olner furcign patente may ale be obtained. 
' 


\ 





STEEL TYPE for TYPEWRITERS, 
Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 


New York Stencil Works, Mfrs. 
100 Nassau Street, New York. 


ICE HOUSE AND COLD ROOM.—BY R. 
Hatfield. 








With directions for Four 
engravings, Contained in SCIENTIFIC AMERICAN Sup- 
PLEMENT, 58. Price ‘O cents. To be at this office 
and of all newsdealers. 


’s Micrometer Caliper Square 


~~" Opsite 
— os ) a ee 
oe - 











Gates Cornish Rolls Pulverizer 
Simple, Desaiie, Com Dustless, 
and a finished product direct 

Le > tanchinen 
The best Ore Granulator for leach- 
i and concentration. 
MANUFACTURE ALSO 
Gates Rock and Ore Breakers 
Address for 


GATES IRON WOR 
Se, ¢ fe. SS .. =. © Chleawe. 


OIL WELL SUPPLY CO. Ltd. 


91492 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
AMR TESIAN WHi.LS 
for either Gas, Oil, Water, of > cer 

Tests, Boilers, Engines, 
Cordage, Drillt Toole: exe: 
llustrated catalogue 
lists and discount oot abects 
on request. 





















CONVEYOR! 


"HARRISON 
Handling 6a Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &¢, 
Srcaises.| BORDEN, SELLECK & 0, 11 maina'ers, }Chicago, ti, 





THE ™ FISHKILL ~ 
ng Machine 


Fishkill Landi 











CORLISS ENCINE 
- Fishkilicon-Hudeon, | 


N. Y. 





[May to, 1890. 








UNEQUALED 
For House, Barn, Factory, etc. 


For Shed or Outbuilding. 
roof complete. <Any one can lay it. 


$2.00 per 100 Sq. Poet. 
taal Ayre roof. 


- 
INDIANA “PAINT . Py ROOFING co. 


TO BUSINESS MEN 


une ratep eh Se Saerewee speneeay a an om adver. 





t influence 


from t 
ed on the 
ar "ae we aoe firet column of this page, or ad. 


Sal —-4-§ New York. 
HOME-MADE INCU BATOR.—PRACTI- 





bator th carefuliy ‘ound to 
form al! that may be reasonably expected ; with direc 
tions for i With 4 ‘ontamed in Sct- 


. res. 
ENTIFIC AMERICAN SUPPLEMENT. NO. 630. Price 10 
cents. To be had at this office and from all newadealers. 


“Know the Law and Avoid Litigation.” 
PAYNE'S LEGAL pr aan is a 
new epitome of the Laws of the States 
of our Union and those of the Genera! 
Government of the United States, and 
will be found invaluable to those who 
are forced to appeal to the law, as well 
as to that large class who wish to avoid 
it. Large 12mo, cloth, 320 pages. Price 
1.50. 

Post paid on receipt of price. 


aOR URLS YOU. 


Ti Dw 


Scientific American 


ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World, 


' 00a Y includi . . 
Onin 08.000 Foye teteee Verne Weenls 















so ESF 











This widely circulated and splendidly tlustrated 
paper is pubiisted weekly. Every number contains six- 
teen pages of useful information and a large number of 
origina) engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Klectricity, Te egraphy, Photography, Arehi- 
tectare, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AVERICAN will be sent for one year—i2 numbers— 
Postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three deliurs by the 
publishers; six months, $1.50; three months, $1.0. 

Clubse.—Special rates for severa! names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and mase all orders, drafts, etc., pay. 


able to 
MUIMWIT é& CoO., 
361 Broadway, New York. 
—__-_<_-—_—_ 


TEE 


Scientific American Supplement. 


This is a separate and distinct publication from 
Tux SCIENTIFIC AMERICAN, but is uniform therewith 
ip size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUrPLEMENT Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Setence and the 
Useful Arts, embracing Biology. Geol 
Natural History. Geoxraphy, Archmology. Seana, 
Chemistry, Electricity, Light. Heat, Mechanica) Engi- 
neering. Steam and Railway Engineering, Mining. 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPP. EMENT. 

Price for the SUPP!.RMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
BKICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $1.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y.. 
Pablishers SCIENTIFIC AMEKICAN. 


Building Edition. 


THe SCIBNTIFIC AMERICAN ARCHITECTS’ AND 
BuiLpers Eprrion is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty lurge quarto pages, equa! 
to about two handred ordinary book pages; forming 4 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; ilJustrating the most interesting ex- 
amples of modern Architectural Construction and 
ailied subjecis. 

A special feature is the presentation in each number 
of a variety of the latest and best plana for private resi- 
dences. city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings 10 
Perspective and in color are given, tugetber with full 
Pians, Spec)fications, Sheets of Details, Estimates, etc. 

The eiegance and cheapness of this inagnificent work 
have won for it the Largest Circulation of any 
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Founded by Mathew Carey, 1785. 


HENPY CAREY BAIRD & CO. 
industrial Publishers, Booksellers, and Importers, 
810 Walnat St.. a Pa.. U. &. As 
oat Booka, new and, Revise 

Sci 
and orioniars. ey whole coveri 
to the as sent 
ence apeein any part o world who ad free of Ponta 
address. 





The “ACME ”’ still Leads! 


Three, and roe ome | Tease. 
payne 


rance required on aecount 
yon be, oving tall 
beter te 2. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 


Sizes One, 
or Kerosene Oil 





After being on the Market Four Years 


for either NATURAL Gas 
of the off fire. 


SCREW PITCH and CENTRE GAUGE. 


uares, 
ardened Straight ete., 


ete. 
ad 5 ~ y ~ceeners 
Price List free. 


STANDARD TOOL CO., ATHOL, MASS. 











A Market for West Indian, South & Central American Buyers—Jamaica International Exhibition, 1891 








FREE: P\ 


Applications here by r une (2th. 


EIWNGSTOW, 
Opens 27th January. 


PRINCE OF WALES, Patron. 


Governor Sir HENRY BLAKE, K.C.M.G., 


Chatrman of Oommisstoners. 


i WM. LANE BOOKER, Esq., O.NE.Gey 


H.B.M, Consul General at New York, 
Chairman United States Committee. 





Space, , Steam up to 100 horse power, Revurn 
reigh 47 eapenees Empties, and Conveyance 


Geeds Shipped from Auguat 30th. 
Address all communieations to 


a , is Sheed eee! T. AMOR, Secretary, 280 Broadway, New York. 





ELECTRICAL BOOKS 


RECENTLY» PUBLISHED. 


tric Light Installations and Management of 
. = cmaleten. AP ractical Ilandbook. By Sir David 
Salomons, . oh Edition, Revised and KEn- 
larged, with 100 illustrations etbe $1.50 
‘To say that this beet ° the otleally ee nies = be 
or compliment, as it is prose y the only w on 
accumulators that has been written."—Electrical le 
1 Instrument: Making for Amateurs.—A 
PiSractical Hand book. Wb R.. Bottone, Author of 
“The Dynamo,” ete, ith 60 illustrations. Second 
Edition, Cloth.. me 
i and All About Them.—A Pract 
Bioctrte Seal Men. With -more than fod illostee. 
tions. By 8. R. Bottone, Author of “ ‘The et. a Fd ” 
* Electrical Instr sforA 
Electricity in Our Homes and Wor ahem 
tical Treatise on Auxiliary #lectrica) omy ‘by 
Sydney F. Walker. With many illustrations. 1889. § 
Electrical Influence Machines.— Containing a full 
‘account of their historical development and their mod- 
ern Forms, with instructions for making them. B 
John Gray, B.Sc. 1890 $17 
Practical Electrics, — A Universal ent Book on 
Everyday Electrica! Matters, i 
Alarms, Batteries, Bells, pene ,- &— Inten- 
sity and Resistance Cotte namo —~ ' - Machines, 
Fire Risks, Measuring, Microphones, Motors, Pho- 
nographs, Photophones, Storage, and a 
Iss 





teen eee eeeeeeeeene © COE EE ee 





Practical Electricity. -— A Labegstory 02 
Course for first sear students of Electri — See 
ing, based on the eee definitions of the electrical 
units. By W. E. Ayrton, F.R.S. With numerous iljus- 
trations. Fourth Edition. $2.50 

§3” Send for Specia) Electrical Book Catalogue. 

MUNN & CO., Publishers of the Sci. Am., 
361 Broadway, New York. 











FOR SALE. 


Owing to dissolution of partnership, 


C, H. DE LAMATER & 00. 


have closed their extensive manufactory at the 
foot of West 18th Street, New York, disposed of 
Hot Air Pumping Engine and Steam Pump busi- 
ness to the De LAMATER IRON Works (incorpo. 
rated 1889), and to close out the remainder, offer 
for sale a very desirable lot of 


Lathes, Planers, Drilling, Shaping, Slot- 
ting. Boring, Cutting Off, Nut A hg 
piog, Bolt Cutting, and Milli 
chines, Gear Cutters, Emery foo! 
Grinders, Screw M 
Vises, Lathe = ay 
Tools, Drills, Taps, 
And a variety of 
Small Tools, Boiler Punching and Shear- 
ing Machines, with lot of Smal! Tools, 
Anvils, Sledges, Tongs, 
Blocks, Rope, Bolts, Nuts, Washers, Packing, Pipe, 
Fittings, Brass Valves, Bar [ron and Steel, 
Steam Hammers, and three Rider 
Cut-off Engines. 





PATENT iLL ents ape 
for holding either Straight, 
uare 


8. 
to /—_°-— —_ Co 


or 8q 


Cleveian <." 
Twist Drilis pe eamer ri 
ing Cutters, Ch 


perrecre wePAPER |) F 


The Koch Patent File, 

omnes) fae. for preserving new otal pag: 

price reduced. Subscribers to the ° BCi aeeiten yi 
AN and SCIENTIFIC AMEBIC AN SUPPLEMENT can be 
ofhee at for the low poten of @ “= Arado at the 








ce of this ption 
“SCIENTIFIC eM RICAN” to in Necessary for 
every one who wishes to preserve rae Address 


MUNN & ©O., Publishers phe ag AMERICAN, 











‘or | ufacture can be purchased d 





BASE BALL.—A DESCRIPTION OF 
foo Balish writer. duo. Newton Crane, with ding? mo 
the field and 7 illustrations of players. Contained in Sci 
ENTIFIC yy ScuerLeMent, No. 693. Pri 


A PRACTICAL TEACHER. 


Payne's Business Educator. An encyclo- 
pedla ot the knowledge necessary to the con- 
et of ay ys Mode! Business Letters 


ee and Answers; Lessons in Penmanship; In- 
— To be had at this office and from ail news- terest Tables; Kules of Order for Delibera- 
tive Assemblies and 


Debating Sucieties ; = 
» blesof Weights and Measures, Standard an 

the Metric System ; Lessons in Typewriti Dictionary 

of Merountile "Terms ppterent Laws tee United 8 ae pates, 
C alue of Foreign Gold and Silver Coins in the Un 

ae: ment. Patented 1875-6-7- | States; Rules of Punctuation; Marks of Accent; Dic- 

80-81. Beware of in- | tionary of Synonyms, etc., etc.; making in all the most 

fringements. This complete sel -educator Ve Containing 608 pages, 

instrument is sup- | bound in extra ro aes Post paid on re- 


lied with 12 keys : 
for 12 stations. In- | “2p de Sa iyeeuior Fal Yorke N.Y. 





Watchman’s Improved Time Detector 
with Safety Lock attach- 




















valuable for all con 
cerns employing 
night watchmen. 
Sone for circulars 

kK. IMHAUSER, 
P.O. Box 2875. oon bwes New York. 


NEW CATALOG ul 
VALUABLE PAPERS 






















elios Bi 


sine rapes, iines on 
as simple as 





‘ new method of resetting tire without cut ne , ee 
shrinker. Use tools every binckamwith ae 
tna and printed i ye ma, With cut. sent or $2. 


Batistaction guaranteed, J. Bond & Co., Steele, N. Dak 





NOW READY. 





xperimental Science, 











Process Papers, 

T. Blue nt Paper, extra . 

thin and extra tough. Nigro. ‘ 

white te group d, | 
~4 aw Print Frames, ] 

Catalogue on <n cgghtention. 










tained in Sorawrivsc AMERICAN SUPPLEMENT, sent 
om Lon ~ address. 
UN & CO., 361 Brondway, New York. 











and 
2 ee One NGRAVINGS foruoKs, NEWSPAPERS 2 CIRCULARS 


When writing to us eam mention tn AMERICAN. 


ICE and REFRIGERATING MACHINES 


The Pictet Artificial lee Company (Limited), Room 6, Coal & iron Exchange, New York. 
ROCK BREAKERS AND ORE CRUSHERS 


We manufacture and supply at short notice and lowest Stone and Ore Crushers, con- 
taining C-] _—> described in Letters Patent issued to Eli W. Sigke, dune 15, 1858, to- 


Way‘ ty eh, VALU ow IMPROVEMENTS, for which Letters Patent were granted 
Lith an i July h a, to M L. Marsden. Ali Crushers supplied by us are constructed 
Mr. L-14 who for the past facing, ears been connected with 

y ‘rushers in this country and Eng 


Sra ny 5 MACHINE CO Piaaiuctarsen, ANSONIA, CONN. 
SPECIAL oe rancintntoa*tenate| (deal Felt Tooth Polisher. 


Turning, Dril 





















Patternmaki 
WM GHUNOW, Jn. 30 & 900 Mast 48a Bt. New York. 


BIGYOLE or TYPEWniTER, 








=F AS NON-IRRITATING TO GUMS OR ENAMEL 
HJ and 400 second "aus eae. QREEN & CO. e 
Sites oof enloaee ere ee 122 East 13th St, ’ York. 














BOSE POR TROY eV 


Well endowed, well equipped of Meehanica! and 
pele gg Electr’ wy, Ouemisery er "hesoten- rm ene 
Expenses low Waldo, Li 


oe SSt Rs 


BARREL CS erate WN. ¥. 
A FULL LINE OF Woop WORKING MACHINERY. 


FILTERING WINE.—DESCRIPTION 











AMERICAN SUPPLEMENT, No. 735. Price 10 cents. To 
be had at this office and from all newsdealers. 


For Domestic and Foreign Trade. 


Containing Names and Addresses of 100,000 peeaenee- rer, night. A 
turers of 2 20,000 Articles in 178 Classified Trades in 10 fine ad pro- 
the Uni States, — Louer 

A compigte Reference Book for buyers and sellers in jects. agte ———- ed Siownct rae th 


all trades, showing where par ox coves vf American man- hematical, re? Meteoro’ cal, 4 Magic Lanterns, ey 
L. MA NASSE, sso Madison son Street, Chicago, Ii. 
ee oD eer ee 815.00 rs 


Send for circular showing classified list of articles and ON EAwy 
manufactures. PAYM ve. 


For sale by MUNN & CO., BICYGL all makes,new or 2d 


Publishers of SCIENTIFIC AMERICAN, lowest prices puaranteed 
361 Broadway, New York. & Co., 16 G St. St Peoria, Ik. 














CRANES PERFECT WATER COLOR MEDIUM, 
This Medium makes al! colors flow freely, adds to their brilliancy, makes 
them less sensitive to light, fastens the first wash against disturbance in re- 
touching, makes colors adhere better to the paper, and the paper needs no pre. 
vious wetting. For Architects and Artists. By mail, 25 cents. 
Manufactured by THE FREDERICK CRANE CHEMICAL Co., Short Hills, N, J. 








TON RING PACKING 








S INSULATION, FIRE 


PROOF NG, and DEAF ENING. 


‘elo O I: Western Pampblet ‘and Mineral Wool Co. 











F F = T THE NEW NON co at rare, Atherton In 2 

pee, ade re Sota = 

IRE a uneeslied as . LY. u Ron-Conauetor, U. 8. Nev #1 
Hair rt quate. = Made into 

for nce rates. Mabestes Oleth, Asheatos 


of Chamberiain’s process of eliminating ferments from 
called the filteri: 
Ths Manufacturers ., THE United Sales dougie. With 2 figures Contained in. screxriBre | 








BY GEO. M. HOPKINS, 


scmipaih 
740 Pages. 680 Iilustrations, 
PRICE, by mail, postpaid, . . +. . $4,00 


SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents, 


MUNN & CO., Publishers, 
Ottice of The Scientific American, 


361 | Broadway, New York. 


TRIUMPH WATER MOTOR 
Doyteg: Ohio. Bes pies. et th for Ventilating Pans 


THE STEAM ENGINE; ITS PRINCI- 
ples, its development. its future and lection.—A 

by E. N. Dickerson, ving an outline of the history 
of the steam engine, discussing the ciples 
whieh it operates and which limit its capacity. With 2 
figures. Contained in SCTENTiFIC AMERICAX SUPPLE~ 
MENT, No. 6SG. Price 10 cents. To be had at thia 
ce and from ail newsdealers. 





















mplete Workin, odel. 
fected, details worked cut, drawings 
Circulars sent. A.J. WEED & Co.. 108 Liberty 


The § cientific American 


I XVENTORS !—We make anything 7pe went trom a 
made, 





PUBLICATIONS FOR 1890. - 


The prices of the giterent pe bilcations in the United 
States, Canada, and Mexico areas f follows : 


RATES BY MALL. 
The Scientitic American (weekly one year 6 8.06 
The Sotentiae Amestean Supplement (weenty), ene 

year 


The » Scientific Amerioan, Spaniah Raition (monthiy) a 
year, 


The, Selentiti American, Arohitects and Busiders 
ition (monthly), one year. 2.00 
COMBINED RATRE. 

The Scientific American and Supplement, . . $7.80 
The Scientific American hesaaa aeetiests one gene. 

ere reer ee 

The Scien meri 8 i t, ond 

tects Hy American. Suppi omen “Areal. 9.00 
. Propertionate Rates for Six Months. 


This includes which we Remit by postal 
Pee , or draft fh te order of 7 








> 419 to 4:25 E. Eighth St., New York, | % express money o 
ee. pEncE CO is ° . 


MUNN & CO., ‘361 Breadway, New York, 
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Wlodvertisements. 


Inatde Page. each insertion - 
Hack Page, cach tneertion « « + 

The above are charves per agate ime—abour echt 

words per line. This notice shows the width of the line, 
cad is set inagate type. Bngravings may head adver- 
tiswements at the sam @ rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication offce as early as Thursday morn- 
ing to appear in next Issue. 


42 b~ yy line. 


Victor Bicycles! 


Bor pleasare, business, recrea- 
tion, and for anything you 
ould use a bicycle for. 
¥ rere ARE BEST! 
Send for catalogue. 


Overman Wheel Co., Bakers, 


Chicepee Palis, Mass. 


\¢ 
PHONOGRAPH.—A DETAILED 
description of the new and smareves form of the pho- 
nograph just brought out by ison With 8 engrav- 
loge. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. GB2. Price W cenca. © be bad at this 
office ani from al) pewsdeaiers. 





THE 








rven THE BROWNIES MAKE FUTOGLAFES 


WE MAKE ALL KINDS 


PHOTOGHAPHIC OUTFITS FOR AMATEURS, 


Send for our New lI:lustrated Catalogue and 
copy of Modern Photography. 


ROCHESTER OPTICAL Co., 


1@ A@UETDUCT ST., ROCHESTER, N. Y. 





Srientific American. 
Patent Riveted Monarch Rubber Belting, 


BweT IN THE WORLD. 


THE GUTTA PERCHA AND RUBBER MFG. CO. 


Para Building, 35 Warren St., New York. 
Chicago, San Franeisco, Boston, Mass, 


HoH. w. JoOnNS 
‘Asbestos Sectional Pipe Covering 


~ 











A Non -Conducting Covering for Steam and Hot Water Pipes, etc. 


READILY ATTACHED OR REMOVED BY ANY ONE. 


Asbestos Boiler Coverings. 


We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any part of the United States. 
=x. Ww. Johms Manufacturing Company, 
SOLE MANUFACTURERS OF 
H, W. Jehne’ Asbestos Milibegrd. Spee F a Felts, Fire-Preet Paints, Liquid 


Rg, etc. 
87 Maiden Lane New York. PHILADELPHIA. LONDON. 


STEAM EGE 


8 to 16 Horse Power. 
Miestrated Pamphiet Free. Address 
AMES LEFFEL & Co. 
SPRINGFIELD, OHIO, 
or 110 Liberty &., New York 


LIME SULPHITE MANUFACTURE 


» the United States.— 










Somteey of the pivcess, by M. L. Griffin, 

tained in oa Pan AMERICAN Sorrrauext, Nos. 
ZZS and 734 . Price Wecents To be had at this 
from a!) newsdealers. 











[May 10, 1890. 


pus ELEVATORS 


THE STANDARD OF THE WORLD OF THE WORLD 


Fer ali kinds ~ PASSENGER and FREIG 
Elevater Service. aT 


OTIS BROTHERS & Co. 
General Ufiices, NEW York. 




















“COLUMBIAS” 


HIGHEST pat ONLY. 


POPE MFG. CO. 


77 Franklin St., BOSTON. 


Free. 

BRANCH HOUSES: 
12 Warren St., NEW YORK. 
291 Wabash Ave., CHICAGO. 





Catalogue free. Address Typewriter Department, 
rere mi MFG. CO., Boston, New York, Chicago. 














Rage 20EF A. BOEBLING'S SONS, Manufactur- | 
Trenton, N. J., or 117 Liberty Street. New York. 

and hone for conveying power long distances. 
wer eteouler. 


EW KODAKS 


“ You press the bution, 
we do the rest.” 


“~~ 


N 





Seven New 
Styles and 
Sizes 
ALL. LOADED WITH 


Transparent 


Stock Dealers. 


For sale by all Photo 


THE EASTMAN COMPANY, 


ROC HESTE R, N. F. 


Sunt for Ostalogue. 


JENKINS STANDARD PACKING | 


7") Beare rn cc vie 


pints mae Ne ik +73 os Piles 





POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 





Films. | 


UNDISPUTED CLAIMS. 


VITAL STATISTICS. 


15 rexel | octave volumes, Greatner of cise~ j 
50,000 su Latenges of rey ten 
150 double-y just — nowtnt in 
WO dc = +-+4y— nging it within reach of all. 


7 editions in Sve | years. 


n Fee Ponase no burden. 
Each yolume “TOs x2 1-4 inches. editore— 
Length of sheif, ? feet 10 inches. international. 


DoDD, MAAD ss COMPANY, Publishers. 
AGENTS WANTED. SUBSCRIPTION DEPT., 753 & 755 Broadway, N. Y. 


An oney oy pom ymont plan— 
American — 





RTER MF 














STEAM ENGINE INDICATOR 


Sag Bote Chime Whietie. one al! > Sytruments 
used in connection with Steam, Air and W ater. 
nee r” Sor Clark's Lanen Fire sows. 


cRosby sf EAM GAGE & VALVE CO. ate ge oie tat 











PATENTS! 


MEBSUS. MUNN & ©O., in connection with the > 
cathm of the RCIENTIFIC AMERICAN, Continue 
amine imere Vemen(s, and to act as Solicitors of Patents 
fer leventore 

le this tine of business they have had forty-one 
epertence, and now facwvu 
preparation « ie Patent 









Amy ’ 
Jet sent free of charve, op 5 
" agorenatee on about Pater! 








if 708 NT Bor ELECTRO MOTOR, SIMPLE. HOW TO 
PATTER NMA K ER ate, Br O. i. Novkine— fe to ase 
Ue VOA DINBRMAMER, | Siectin, Germania Loren Bas Phare 
aod want First-Class which wo have sufficient Syerane @ foot 
or any machine requiring not over one map power. 
ry" cC> c> t a se, With 1 _ Contained in SCIENTIFIC AMERICAN 
SUPPLEM No. G41. Price 10 cents. be had at 
Cata- | this o 


Send 8 cents in i stempe fe our Woodworkers’ 
logue No. 12, 30 700 illustrations, The 
plete catalogue of t goods ever issued. 

CHAS. A. STRELINCER a co., Detroit, Mich. 


THE “ ‘AL LARD” SPIRAL. sc REW DRIVER 
Screws are turned in by pushing the driver. 


$1.50 
& Berkee Co.. P. O. Box 203, 
TT Chambers Street, New York City. 


WORKING Mo ELS * and ud Experimental 


at - 
tod ew York. 














_—s 








orner, #1 8a 


$85 Lovell Diamon Diamond Safety $85 











Frame, Stee! Drop Forgings, Steel Tubing, Adjustable Ball Bearings to all Run- 
money oan buy. in enamel and Motel. 
TS AHR epenen ie ie Nelien saaeene aay Pah 


BICYCLE CATALOGUE FREE. 


JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 
NATION At FILTER. 


Special Size te Filter Entire Supply of Water for Heuse. 
GUARANTEED TO PRODUCE 


BRIGHT SPARKLING WATER 
LARGE SIZES FOR miLLS ‘AND WATER Pr semen 


NATIONAL WATER PURIFYING CO. 
Address for Pamphlet. 145 Broadway or 86 Liberty &., New York. 



























THT AMERICAN BELL TELEPEOND C0. 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. © 


PATENT 


JACKET KETTLES, 
7 or os Besesinie Tinet. Tested to 100 Ib. 
pre A RROWS-SA VERY CO., Limited. 
8. Front & Reed Streets Philadelphia. ‘Pa. 


ESTABLISHED HALF A CENTURY. 
v 


FIRE &BURGLAR 
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Have We PaTEN ypRavEMENTS 
NoT FOUN IN waKes 


THAT WILL ba REPAY AN 


INVESTIGATION 


THE BEST SAFE 
MARVIN SAFE CO. 


NEW YORK, PHILADELPHIA, 
LONDON. ENCLAND. 


The MOTOR of 19th CENTURY. 





2to OH. P. 








& CO.'8 
bard Sus. Phila and €7 Rowe Bt, opp. 











